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ORIGINAL COMMUNICATIONS. 


ART, XLV.—REMARKS ON ERGOT. By W. H. Mutter, 
of Butler County, Pa, 


Upon looking over some ears of rye, several grains of 


ergot were found in each ear, averaging from four to eight or 
nine grains apiece. On breaking one open, a small white 
worm was found snugly embedded within. Believing it to 
be yet a disputed point, whether ergot is merely a diseased 
vegetable growth, independent of any insect lesion, or arising 
from the deposit of an egg, I followed up the discovery by 
opening several more. 

I soon found that the presence of the worm was indicated 
by a little accumulation on the outside of the grain, of a 
powdery substance, which the insect had excavated and then 
disposed over itself, so as to hide completely all appearance 
both of the hole and its little occupant. Generally each grain 
had but one worm, though some had two and three, or more. 
These insects were about one line in length; body composed 
of twelve rings and six legs. On pulling the ergot out of the 
ear, there were found on its internal end from three to six 
very minute red worms, just visible to the naked eye; under 
the microscope they were found to resemble the large worms, 
except that they were of a bright red color. They crept 
leisurely about, and appeared to regale themselves on the 

VOL. 1V.—-NO, IV. 35 


a 
| 
4 
4 


270 ORIGINAL COMMUNICATIONS. 


_mouldy matter on the surface of the grain, which, through 
the microscope, resembled a saccharine paste. A week or 
two afterwards, some other grains from the same ear were 
opened, and the worms found alive, and apparently unaffected 
by so long a separation from the living vegetable. The 
accompanying cut represents the ergot worms as embedded 
in the grains, and upon the outside. 


Norre.—The preceding remarks satisfactorily exhibit the ex- 
istence of an insect in its first stages of growth; the observations 
made by Mr. Mutter, constitute the first links in the chain 
of evidence still to be completed. Some facts, communicated 
tous by Dr. WittraMm P. C. Barron, are worthy of record, 
as contributing to this desirable purpose. They throw light 
upon the subsequent progress of developement made by the 
insect present in the grains of ergot; they are the following : 

Several years ago he procured a quantity of fresh ergot for 
exhibition to his class; it was of the best quality, picked by 
himself, and determined to possess all the powers attributed 
to the drug, from experiments made by a number of obstetri- 
cal practitioners; this he put into a box with a glass sliding lid, 
so closely fitted as to seal up the box from the external 
atmosphere. It was placed away in his cabinet, and not exa- 
mined until the next course, when it was found to contain 
countless winged insects, which he regarded as the Hessian 
fly. The ergot, from which emanated these insects, presented 
a peculiar broken appearance, the debris of the entire grains; 
it has remained in the same state until the present period. 
Upon inspection, it is found to consist of a mass composed, 
Ist, of broken fragments of the grains, very friable, and per- 
forated by a canal, with occasionally a small orifice communi- 
cating externally; these fragments are formed by the exterior 
portion, the internal structure being entirely removed; 2d, 
a mealy substance in abundance, of an ashen color; $d, an 
animal tissue of fine filamentous formation, giving the idea of 
delicate cocoons; with this the mealy substance is closely 
united, the two being matted together as if by adherent 
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glutinous matter. In some of the more perfect cocoons are 
the remains of the shell of the insect, or rather the chrysalis. 
It would seem, from the above observations, that, at an early 
period of the growth of the grain, an insect deposits its egg; 
which gives rise to the worm or larva, and that this, in 
arriving at maturity, and while undergoing the changes inci- 
dent to it before assuming the winged form, preys upon the 
internal structure constituting its matrix, and thus gives rise 
to the phenomena detailed. 

The questions, then, to be settled, are, whether the agency 
exercised by the insect is primary or secondary, and what are 
its entomological characters. The first can only be determined 
by carefully instituted experiments; and the second, by obtain- 
ing and examining the mature insect. The subject has recently 
been submitted to the &cademie Royale de Medicine, by M. 
DexsourGe, who has regarded ergot as of insect origin, and the 
insect producing it as a species of Telephorus. The opinion 
advanced by M. Desounreés, appears not to have been favor- 
ably received by the Academy. From the discussion upon 
the communication of M. Desoures, it appears that the 
sentiment of French naturalists is decidedly in favor of the 
views of Decanpo.tte, that ergot is a fungous growth, into 
which is merged the structure of the grain of rye. 

Sufficient testimony is afforded to show that the presence 
of an insect is a common concomitant; its absence may de- 
pend upon circumstances unfavorable for its manifestation. 
In the ergot referred to, it is apparent they were highly 
propitious, as not a single sound grain could be detected of 
the whole quantity. Among the points of interest with re- 
spect to this product, is the inquiry, to what extent is the 
power of carrying on the germinating process possessed by 
the grains? An experiment made by Mr. Graves, recorded 
in the Hortus Medicus, will give some information upon this 
question. He found in a grain that had been sowed, “after 
two weeks, it had swollen considerably, but no exterior sign 
of vegetation appeared; on cutting it lengthwise, it appeared 
as if an attempt, at vegetating had been made but it was quite 
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decayed.”” “In two others the plumule had pushed out be- 
yond the coating of the seed, but only formed a kind of 
fungous protuberance, which, in a short time, became quite 
putrid, with a peculiar odor, like decaying animal matter.” 


This experiment evinced some feeble retention of vitality. 
J.C. 


ART, XLVI.—OBSERVATIONS ON THE CARBONATE AND 
PROTOMURIATE OF IRON, By Wituiam Procter, Jr. 


Tuenre has heretofore been an uncertainty connected with 
the medicinal power of several of the preparations of iron, 
from the fact that they are variable in strength. 

This is easily accounted for when we consider the difficulty 
experienced in being able to present the iron in such a form 


as readily to unite with the acids with which it may be wished 
to combine it so as to control its quantity, and, at the same 
time, to preserve it from further oxidation if in the state of 
protoxide. 

The recent discovery of a method of preparing the eguiva- 
lent carbonate of iron, by M. VaLter,”* has placed this deside- 
ratum at our disposal, and, with this agent, the pharmaceutist 
may offer to the physician these remedies in an unexceptionable 
form. 


Carbonate of Iron, as generally prepared, contains less than 
eight per cent. of carbonic acid, while the remainder is princi- 
pally the peroxide of iron, which, from its insolubility, possesses 
little activity. M. Vaxuer has observed that the presence of 
sugar in the process for making this salt, prevents the action 
of the oxygen of the air, and, at the same time, allows the de- 
composition to proceed in so perfect a manner as to prevent 
the evolution and consequent loss of any carbonic acid. To 
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keep it from oxidation after its formation, he proposes to 
combine it with a proper quantity of honey, by which it may 
be converted into a mass of pillular consistence. 

This preparation, from its superior activity and efficacy, 
ought to supercede the precipitated carbonate of the Pharma- 
copeia; and when its deserts are better known, there can be 
little doubt of its general adoption. 

The following is VALLET’s process for making carbonate of 
iron, rendered somewhat more simple, viz. : 


Take of Protosulphate of iron, (pure,) 16 parts, 
Carbonate of soda, (crystallized,) 19 “ 
Pure honey, 9 « 
Syrup, a sufficient quantity. 


Dissolve the sulphate in alf a gallon of water at the tem- 
perature of 180° Fah., and the carbonate of soda in a like 
quantity; to each of these solutions add four ounces of syrup, 


and then mix them in a jar, which should afterwards be en- 
tirely filled with sweetened water, and the access of the air 
prevented; after the precipitate has subsided, decant the su- 
pernatant fluid, and then wash it with sweetened water, in 
the jar, until deprived of adhering sulphate of soda. After 
the carbonate is thus purified, throw the precipitate on a 
flannel cloth, express forcibly, and mix it with the honey. 
This mixture should then be reduced by evaporation, as ra- 
pidly and carefully as possible, to a pillular consistence. 

Thus prepared, this medicinal carbonate of iron has a dark 
olive color, strong ferruginous taste, contains about thirty per 
cent. of protoxide of iron, and, if carefully prepared, dissolves 
wholly and directly in acids. 

In preparing carbonate of iron, as an agent in the formation 
of other preparations, it is, of course, necessary to dispense 
with the honey, and to use the expressed precipitate as soon 
after it is made as possible, to prevent its being oxidized. 

The particular object of this notice is to call the attention 
of pharmaceutists to the fact, that the carbonate of iron, ob- 
tained by M. Va.tier’s method, can be applied in the pro- 
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cess for making several ferruginous preparations, with a cer- 
tainty and accuracy that will go far to recommend its use. 


Tincture of Muriate of Iron.—The formula of the U.S. 
Pharmacopeeia consists in acting on the precipitated carbonate 
of iron with muriatic acid, and afterwards adding a given 
quantity of alcohol. Owing to the variable nature of the pre- 
cipitated carbonate, as respects the proportion of protoxide of 
iron which it contains, we have a preparation. varying in 
strength; besides, a portion of uncombined acid remains, 
which reacts on the alcohol, as is evident from its etherial 
odor. 

The process now offered is to take any quantity of officinal 
muriatic acid and saturate it with VaALLET’s carbonate of the 
protoxide of iron; by these means a solution of the proto- 
muriate of iron is obtained, which contains a quantity of the 
ferruginous salt in proportion tu the strength of the acid 
employed. To this solution as much alcohol is to be added 
as will reduce the preparation to the proportion of thirty-two 
grains of the protoxide, or about sixty-four grains of the 
protomuriate, to the ounce of tincture. 

In this state, however, there is a continual liability to the 
absorption of oxygen, by which a portion of the proto- is con- 
verted into permuriate, and to the separation of peroxide of 
iron. ‘To remedy this inconvenience, a portion of honey is 
to be added to the muriatic solution at the time of its mixture 
with the alcohol. This saccharine substance protects the 
protosalt, at the same time that it does not interfere with the 
chemical or therapeutic properties of the medicine. 

In making the muriatic solution, take 480 grains of muriatic 
acid, of sp. grav. 1.16, which contains 32.32 per cent. of acid, 
and saturate it with protocarbonate of iron: consequently, 
for every thirty-seven grains of muriatic acid, thirty-six 
grains of protoxide of iron are required; so that 32.32 x 4.80= 
154.836 of acid, then as 37 : 36 :: 154.836 -- 150.651, the quan- 
tity of protoxide of iron required to the ounce of muriatic acid. 
Owing to the moist state of the carbonate, when used, the amount 
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of liquid, after saturation, is just double. Whatever may 
be its bulk, however, it contains about 150 grains of prot- 
oxide of iron, so that the other fluid must be added till 
the solution contains thirty-two grains of the protoxide to the 
ounce. 

The principal advantage of this process is, that a given 
amount of acid requires a much larger portion of iron for its 
saturation than when the peroxide is used, because the per- 
muriate is a sesquimuriate. Thus, (3Fe.0)+(3Cl.H)—(Fe?0*) 
+(3Cl.H)=Fe. 1 equivalent; consequently, in saturating three 
equivalents of muriatic acid with the protoxide and peroxide 
respectively; there is one whole atom, or fifty per cent. of 
iron, more in the former than in the latter; hence the muriate 
of the protoxide is decidedly to be preferred. 

The following is a formula for tincture of muriate of iron: 

R.—Acid. Hydrochlor. Zij. (troy.) 
Ferri Protocarb. q. s. ad saturand. 
Mellis, Zijss. 
Alcoholis, q. 3. 


Saturate the acid with the carbonate, then add the honey, and, 
finally, sufficient alcohol to make nineteen fluid ounces of 
tincture.—After standing six hours, filter for use. 

Carbonate of iron can be advantageously employed in 
making the tartrate and acetate of iron, and the tartrate of iron 
and potassa. 


> 4 
ae 
4 
4 


ORIGINAL COMMUNICATIONS. 


ART. XLVIL—NOTES ON FALSIFICATIONS AND 
ADULTERATIONS.—No. III. 


As the consequence of monopolies, various commodities in 
the drug market, which, not long since, could be purchased: 
at reasonable prices, have now almost trebled their former 
value. Quinine and mercury afford instances. From impedi- 
ments to our commerce with South America, the article of 
copaiba has risen to an exorbitant price. Speculation seizes 
upon this advantage, and we find adulterated articles where 
we expected to find pure. It, therefore, behooves apotheca- 
ries to examine well the drugs before they purchase, that they 
may not suffer from imposition. An execrable compound has 
been put up for sale in this city, under the name of Capaiba, 
but smelling so strong of its base, turpentine, as to be capable 
of deceiving only novices. I have recently met with a sub- 
stance sold for copaiba, having its genuine odor but not the 
fluidity of copaiba; it differed from it in having an opaque white 
color, proceeding from some foreign admixture. Think- 
ing its consistence came from Bordeaux turpentine, often 
added‘to assist consolidation, I tried it with one-sixteenth of 
magnesia: forty-eight hours had not effected its solidification. 
The boiling test, with water, did not betray the presence of 
any fixed oil. 


Powdered Rhubarb is an article we generally obtain 
from the wholesale druggists. For pulverization many of 
them take an inferior kind, or select from a lot of good rhu- 
barb the decayed and worm-eaten pieces, which not being 
very saleable, they send to the mill to be powdered, and then 
mix with good rhubarb, to suit the wants of purchasers. 
Out of a number of samples obtained from different houses, 
one only could be considered as fit for retail use. They were 
deficient in the lively color of good rhubarb, and their solu- 
tions were more or less of a sombre hue,—one was black. It 
is hardly necessary to add, that if the apothecary would depend 
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upon the quality of a rhubarb, he must attend to its pulveri- 
zation himself. 


Particular care is required in the selection of Croton Oil; 
complaint has been made by physicians against some that is 
as powerless as sweet oil in its application as a rubefacient. 
The best is that imported from India, a drop or two of which, 
applied to the skin, produces an erysipelatous eruption. 


-2rrow Root is another article which requires scrutiny 
if you would not have common fecula palmed upon 
you. How often is potato starch sold for genuine Bermuda 
arrow root? To the unaccustomed eye the difference is not 
easy of detection. Genuine arrow root is exhibited in the 
form of very small pearl-white friable lumps, intermingled 
with fine powder, from attrition of the grosser particles. It 
differs from potato starch in having a bluish cast, and the 
edges of the grains are translucent, while the other feculas are 
generally in larger lumps, of a dull white color, with a yel- 
lowish cast. While the West India arrow root is always 
without any sensible odor; the kind coming from Florida, has 
a rancid butter smell. This I have many times perceived in 
a number of lots known to have come from this source: ex- 
posure to the air did not dissipate this smell. Bermuda 
arrow root makes a very transparent and tenacious jelly. Po- 
tato starch and Florida arrow root do not make so clear and 
consistent a jelly, and decompose much sooner. Pressed 
between the thumb and finger, the true arrow root falls to 
powder, while potato starch offers greater resistance, and 
emits a crackling noise. The grains of arrow root, examined 
through a microscope, are transparent, and appear composed of 
minute shining crystals. The disparity in the prices and the 
easy substitution of the cheaper for the better, with but little 
chance of detection, makes the starch common throughout the 
country. As that from Bermuda commands as high a price 
as fifty cents, it is confined to the large cities; the others may 
be obtained at prices ranging from fifteen to thirty cents per 
pound. 
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A factitious Musk is in the market, which is fit for any 
thing but medical dispensation. Instead of the blackish- 
brown color, and peculiar animal odor of genuine musk, it is 
of the color of Spanish brown, like snuff in appearance, with 
the sweetish smell of perfumer’s musk. 


I shall here terminate this paper by remarking, that in the 
purchase of Nitrate of Silver, choose that which, when 
broken, presents a crystalline texture and radiated. This 
article is adulterated to an unlimited extent. Would you 
know the proportion, make a solution of it and precipitate 
with dilute muriatic acid, the chloride of silver, which throw 
upon a filter, wash and dry; by dipping in the remaining 
solution a bright rod of iron, if there be any nitrate of copper 
it will be precipitated upon it, and by evaporation to dryness, 
the nitrate of potash will be obtained. 

Finally, you must penetrate the recesses of the laboratory, 
if you would unveil the mysteries which belong to the art of 
sophistication. A. D. 


ART. XLVIII.—PHARMACEUTICAL NOTICES, No. XVII. 
By Aveustine Dunamet, 


Sesquiodide of Mercury. 

THERE are three iodides of mercury possessing distinctive 
characters, yet medical treatises often speak of the effect of 
iodide of mercury, without reference to the particular com- 
pound employed. These are the green, yellow, and red, 
formed from the combination of iodine with mercury, in the 
relative proportions of one, one and a half, and two atoms to 
one of metal. The first and last are of easy preparation. But 
in attempting, for the first time, the preparation of the second, 
improperly called protiodide, the operator is liable to be 
embarrassed by the seeming inconsistency of the results. 
Several ways are mentioned, but so immethodical, as to leave 
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a preference to the decision of experience alone. The prin- 
cipal one is that of mutual decomposition between two solu- 
tions, formed of nitrate of protoxide of mercury, on the one 
part, and iodide of potassium on the other, 

Unless he be acquainted with the reaction which takes place 
between these two substances, according to their chemical com- 
position, the operator will be surprised to find his precipitates 
of a different hue from the one he wishes, which will oblige 
him to go on decomposing and re-composing till he has suc- 
ceeded. But this difficulty will be avoided upon learning 
that the influence of the acid, in his mercurial solution, governs 
the product. Ifthe solution be made with a neutral salt, he will 
have a green precipitate; if the acid predominates, a yellow 
one, and, if still more acid, a scarlet precipitate; but, if in 
great excess, this last will be blended with some free iodine. 
By pursuing ‘the following directions, the operator will be 
repaid with an abundant precipitate of a rich yellow color, 
which will be pure sesquiodide of mercury. 

Take an excess of purified mercury; pour upon it a certain 
quantity of pure nitric acid, and dissolve without the assistance 
of heat. Separate from the mercury the crystals obtained, 
which dissolve in a small quantity of water, with the addi- 
tion of a little nitric acid. On the other hand, make a con- 
centrated solution of ioduretted hydriodate of potash, (one 
part iodine and two of the salt, with about as much water as 
makes the Lueot’s Solution.) This being done, mix the 
two solutions rapidly together. The sesquiodide will be in- 
stantly formed in a state of almost purity. ‘Throw upon a 
filter to separate the precipitate, and wash well with pure 
water. Test the water afterwards to ascertain if any excess 
of nitrate of mercury, or iodide solution remains. Upon the 
recurrence of this preparation I shall take a note of the weight 
of substances in order to facilitate future practical operations. 


Syrup of Digitalis. 
Take of European digitalis leaves, Ziv. 
Water, 
Sugar, Ib, 
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First bruise the digitalis, and then add a sufficiency of water 
to render this substance thoroughly moist; afterwards place it 
in a Boutxay’s filtering instrument, and operate by displace- 
ment until you have exhausted it of all its soluble active 
principles; this may be known by the last portions of water 
being nearly devoid of taste and color; then evaporate in a 
water bath to ten ounces, and add the sugar to form a syrup 
marking 31° Baumé. 

This lately introduced syrup is used to a considerable ex- 
tent. In the way of recommendation, it will be perceived to 
possess some advantages over the ordinary forms of adminis- 
tering digitalis, viz., tincture and infusion. The first is so cbjec- 
tionable on account of the stimulating qualities of the alcoholic 
menstruum, as to confine its use to a very limited degree. 
The second is in almost daily use, either for appeasing the 
motions of the heart, or in dropsical or asthmatic affections. 
These are diseases of a chronic character, and oblige the 
continuance of the medicine, by the patient, for an indefinite 
period. If travelling, he is not able to procure digitalis every 
where of good quality; and even in this case the want of 
convenience in preparing it, will often preclude its use. A 
quantity of the infusion prepared at once, besides being bulky, 
will spoil in the keeping. 

This concentrated syrup, made with four ounces of sub- 
stance, embodies one ounce of soluble extract, and, besides 
being more than twice the strength of the tincture, is free 
from the resin and coloring matter of this last. Being made 
with cold water, it contains no fecula. One teaspoon- 
ful is equivalent to fifteen grains of digitalis, or a little 
more than two ounces of the infusion. Four teaspoonsful to 
eight and a half ounces of water, form a preparation of the 
strength of Wirnerine’s Infusion. Sugar, while it tends to 
its preservation, also disguises the nauscous taste. 


Hydriodate of Iron. 
In one of the previous numbers of this Journal, I have 


detailed some particulars concerning the preparation of hy- 
priodate of iron. At the time they were written this valuable 
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medicine was but little known, and its use being then limited 
to a few physicians, I confined myself to the preparation of 
the few ounces indicated in the recipe. Since then, the 
highly advantageous results that have proceeded from its use 
in scrofula, and other inveterate diseases, have caused it to be 
more generally employed. At present, the knowledge of it 
is widely diffused through the country, and its consumption 
such as obliges us to make it in quantities requiring near a 
pound of iodine at atime. For this purpose a large porcelain 
capsule is necessary, or some iron vessel free from rust; but, 
being unable to procure the former of sufficient capacity, and 
in the absence of the latter, I had recourse to a large open 
mouth glass vessel, which was fractured in the operation. 
Experientia docet is an apt motto in our business, and it is 
this result which induces me to mention the circumstance, in 
order to put others upon their guard against a similar occur- 
rence. The iodine is directed to be mixed with half the 
required quantity of water, and the iron gradually added. 
These substances have such a powerful affinity for each other 
that a few minutes after their contact they combine with the 
sudden production of great heat. In the case of the accident 
referred to, I made use of a gallon glass recipient, and at the 
commencement of the chemical action the almost instantaneous 
liberation of caloric severed my vessel and caused me to lose 
my materials. Upon a prior occasion, using still less water 
to accommodate the dimensions of a porcelain capsule, ebulli- 
tion ensued from the violent reaction, with disengagement of 
violet colored fumes, and ejection of a large portion of the 
liquid. In my anxiety to save as much of the product as 
possible, by gathering that which spread over the counter, I 
inhaled sufficient to produce the symptoms which usually 
attend poisoning by iodine. These were violent pain in the 
epigastrium, rigors, headache, colic, together with pain in the 
eyes, and dimness of sight. These passed off at the end of 
the third day. 

Formerly there was an abundance of English iodine in the 
market, exhibited in a granular form, of a black color, and 
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extremely moist; this, as before announced, is a fraud, done 
with the intention of increasing the weight of the substance. 
From this circumstance, and being less pure in other respects, 
the chemical action is not so intense when mixed with the 
iron. 

This article is now supplanted in commerce by one of 
purer quality from a celebrated French house, in whose hands 
it is a monopoly. This French iodine is presented in the 
form of beautiful Jaminz, having a strong metallic lustre, and 
so dry as not to be coherent, or to color the bottles in which it 
is contained. It evaporates by heat, without leaving any 
residue. 

As this combination decomposes very soon by contact with 
the air and action of light, it should be kept in dark bottles, 
filled up to the stopper, and enclosing several coils of iron wire 
of the height of the bottle; these serve a better purpose than 
the filings for combining with the disengaged iodine, as in the 
latter form its action is intercepted by a coating of oxide of 


iron falling upon it as it lays at the bottom. Vials of this 
preparation, sent from the store when prescribed, are some- 
times brought back again, in consequence of its unexpected 
change in appearance. In this case, filtration through paper 
will,in a few minutes, restore it from an apparent muddiness to 
perfect limpidity. 


Murcurial Ointment. 


Much has been written upon this subject, and the labors of 
experimenters have all been directed to the same object, viz., 
the attainment of a method for preparing an ointment with 
mercury of perfect homogeneousness, in as short space of 
time as possible, and with an eye to economy of labor. A 
variety of substances have been recommended for the more 
complete extinction of the mercury, but with the exception of 
two, they are all liable to objections; these are suet and rancid 
grease, which have, ina measure, fulfilled the promised results. 
A better substitute has been recently found in spermaceti, by 
Mr. Lavavupe, of France, who, from the employment annually 
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of a large quantity of the ointment for the cure of the itch in 
sheep, was led to the experiment by a desire to effect a more 
prompt and exact division of the mercury. From a trial 
made with it, it seems worthy of the preference accorded to 
it by Mr. L. To add to the already existing stock of infor- 
mation, and impressed with the belief that this will be of ser- 
vice to the profession, I here give the method pursued by 
him. 

Take equal parts of spermaceti and oil of sweet almonds or 
lard; melt these with a gentle heat, and strain into an iron 
mortar, then add the mercury and triturate with an iron or 
wooden pestle. After the labor of a few hours, an ointment 
will be obtained, in which there cannot be perceived a glo- 
bule with the naked eye, or even with a good magnifying 
glass. The proportion of mercury may be in accordance 
with the strength you wish. Mr. L.’s quantities were five 
ounces each of vehicle, and four pounds of mercury, which 
made a deep slate colored ointment. 


Syrup of Ipecacuanha. 
This is a preparation for which we very much need a 
formula; though not officinal in the American or British 
Pharmacopeeas it is one of the standard preparations of the 


Paris Codex. 
It is employed to stimulate the mucous membrane of the 


bronchiz in certain pulmonary affections, and from its frequent 
use, would seem to form an indispensable ingredient in French 
and German prescriptions for this purpose. As we are 
liable to be asked for it by foreigners visiting this country, it 
is very necessary to know the proportion of ipecac. contained 
in it: 

Take of Ipecac., bruised, 1 part. 

Water, 14 « 

Boil in a covered vessel down to ..* 

Then filter, and add sugar 24 « 

Boil to a syrupy consistence. 
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The above is from the Paris Codex and contains about 
sixteen grains of ipecac. to the ounce, or about two and a half 
grains of emetia. To get clear of the gum and starch which 
make a syrup soon spoil, other recipes recommend alcoholic 
maceration, and subsequent evaporation in making the syrup 
to dissipate the spirit. 

As a better process than either of the above mentioned, I 
would suggest the following, being an improvement upon 
them : 

Take of ipecac., finely bruised, two ounces; place in a small 
displacement filter, and, to extract the soluble active princi- 
ples, pass over it weak alcohol, (15°,) lb.iss. Evaporate by a 
gentle heat to four ounces, and add four pints of simple syrup; 
then boil for a little while, that the syrup may be of proper 
consistence. 

There are several compound syrups of ipecac., combining 
its virtues with those of senega, bark, and opium. 
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REVIEW. 


ART. XLIV.—CODEX,—PHARMACOPEE FRANCAISE, redigée 
par ordre du Gouvernement, par une Commission composeé de MM. 
Les Professeurs de Ja Faculté de Medecine, et de L’Ecole Spéciale de 
Pharmacie de Paris. Paris, 1837. 


CODEX, OR FRENCH PHARMACOP@GEIA, compiled by order of 
the Government, by a Committee, consisting of the Professors of the 
Faculty of Medicine, and of the School of Pharmacy of Paris. Paris, 
1837. 


A work of the character of that whose title is prefixed, 
emanating from the source whence it is declared to have 
issued, and bearing the official sanction of a government 
whose efforts have been continually directed to the elevation 
and promotion of science in every department, ought naturally 
to be regarded as complete in its execution, and perfect in its 
formulz and classification. 

Whether this perfection has been obtained by the authors of 
the Codex, our readers will themselves have an opportunity 
afforded for determining, from theanalysis of it which we design 
to present them, attended, perhaps, by a few comments of our 
own. 

That such an authorized work should comprise every thing 
necessary for the pharmaceutist to provide, every direction for 
the preparation of officinal compounds, every caution against 
deterioration or decay, every direction conveyed in precise 
and perspicuous terms, and in fine, every means which can be 
employed to render the dispensation and preparation of reme- 
dies safe, uniform, and excellent, is most obvious, and requires 
but one single remark to establish its necessity. 

This Pharmacopeeia, thus put forth under the sanction of 
the government, becomes the acknowledged standard of prac- 
tice, to an observance of whose formule and requisitions im- 
plicit obedience is due, and invariable regard is demanded. 
Unlike our own National Pharmacopeeia, which is the result 
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of voluntary labor on the part of its compilers, and which 
is merely recommended for the adoption of our physicians 
and pharmaceutists, and whose formule may be employed cr 
rejected, as intelligence or caprice may dictate, the French 
Codex must be observed by both professions, because it is a 
part of the law of the land. 

It is not necessary here, to discuss the relative advantages 
of an authcrized official code for the preparation of remedies, 
and one which is the result of voluntary labor, merely recom- 
mended for adoption; we will merely state that our own views 
incline to the former, and we regret that the nature of our 
political institutions prevents our ever obtaining the advan- 
tages which we believe can be derived from such a pharma- 
copeia, as might be prepared, if the national government 
possessed the power, to have one carefully digested and com- 
piled, and then to enforce its regulations throughout the 
nation. The lamentable want of uniformity which exists in 
the preparation of standard officinal medicines, and the great 
variety of synonymous terms employed, not only in different 
states, but in the same states, even in the same towns, shows 
most conclusively the necessity of an authorized standard for 
the preparation and nomenclature of our medicinalagents. The 
publication of the United States Pharmacopeia has, perhaps, 
had some tendency to diminish the evil of want of uniformity, 
but it still exists to a great extent; and our only reliance for 
improvement, in this respect, is, that the next convention 
may be sufficiently numerous to embrace among its members 
representatives from every part of the Union, whose personal 
influence, in their own sections, will give the weight and im- 
portance of authority to the work, which their assembled 
wisdom may usher forth. 

With these few remarks upon the propriety of an au- 
thorized Pharmacopeia, let us examine the French Codex, 
and see whether it has the characteristics we have pre- 
mised such a work should possess. These were, first, a list 
of every substance which it is required that the pharma- 
ceutist should provide; secondly, every direction necessary 
for the preparation of the officinal compounds; thirdly, every 
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caution against their deterioration or decay; fourthly, perspi- 
cuity and precision in its terms; and lastly, every means 
which can render the preparation and dispensation of medi- 
cines safe, uniform, and excellent. 

As it is the nature of a Pharmacopeeia to grow old by the rapid 
advance which is made in the discovery of the chemical na- 
ture of bodies hitherto not ascertained, we should, of course, 
expect in a standard work of this nature, the introduction of 
all the new remedies, resulting from the improved condition 
of pharmacy, which experience has demonstrated to be effi- 
cient and worthy of confidence. 

As regards classification of the materials, this may be re- 
garded as arbitrary, since no natural arrangement exists, which 
can be decided as invariably entitled to preference. Many 
writers have adopted the association of bodies according to 
their therapeutic analogies; others have classed together 
those whose physical properties are similar; while more re- 
cently, a preference seems to have been manifested for an 
alphabetical arrangement. The authors of this work have 
adopted neither of them, but have devised another, which 
will be hereafter particularly described, and which we think 
is as good, if not better, than any heretofore employed. 

Let us examine, now, the Codex under each of these heads, 
and then decide how its authors have acquitted themselves of 
the duty which their country had imposed upon them. It 
may appear rash and presumptuous in us to undertake a criti- 
cism of the labors of Anprat, Ricnarp, 
Bussy, Caventou, Rosiquet, PELLETIER, SovuBEIRAN, and 
Royer-Co..arp, and we should tremble at our temerity, if our 
view were merely to find fault with their work; such is far 
from our design, which is to commend what there is to be 
approved, and to suggest what may appear to require amend- 
ment. We wish to hold up for imitation what is excellent, 
and if the work correspond with the requisitions which are 
deemed essential to an authorized national Pharmacopeia, we 
desire to recommend its arrangement and directions as a model 
for our own national codex. The recent period, at which 
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this new compilation was effected, offers us an assurance that 
it represents faithfully the present advanced stage of pharma- 
cology; indeed it was in order to bring the National Codex up 
to the condition of chemistry and medicine at the present day, 
that the revision of the former edition of 1518 was so strongly 
insisted on, and that the government ordered the present work 
to be undertaken. The authors, in their preface, intimate the 
great difficulty under which they labored, and the embarrass- 
ment to which they were subjected in the progress of their 
work, but having carefully and conscientiously sought every 
means of elevating it to the present standard of chemical and 
pharmaceutical knowledge, they submit it to the profession, 
if not entirely free from reproach, at least as a sure guide for 
the practical man, since it contains no formula whose direc- 
tions cannot be executed. 

The Codex presents, at its commencement, a catalogue of 
simple medicines, which enter into its formule, and which 
are in habitual use; and those, especially, which are required 
to be kept in every apothecary shop, are indicated by an 
asterisk attached to the officinal name. 

This catalogue is arranged alphabetically, and each sub- 
stance has its officinal name, its systematic name, if a Vege- 
table, the natural order to which it belongs, and the part of 
the plant which is used as a medicine. 

Mineral Substances have their officinal title, Latin syno- 
nym, and familiar vernacular synonym. 

Animal Substances have their officinal name, their sys- 
tematic name, natural order, and the part of the animal em- 
ployed. We select, at random, three or four substances illus- 
trative of the nature and character of the catalogue. 


* Ators. soccotrina. Liliacées. 
Suc épaissi, (inspissated juice.) 

* AcETATE DE PLomB crRISTALLISE. Acetas plumbicus. 
Sel de saturne, (salt of lead.) 


“Cire. mellifica. Insect. hyménoptéres. 
Matiére grasse, (fatty matter.) 
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Chemical Salts, in this catalogue, as indeed throughout 
the work, are invariably indicated with their acid as the gene- 
ric title; thus we have the genus of Acetates, of Carbonates, 
of Sulphates, of Nitrates, of Tartrates, &c. 

This catalogue differs from that of the United States Phar- 
macopeeia, in employing the national language for its officinal 
titles, and comprising all substances in one alphabetical ar- 
rangement, indicating their relative importance by a mark. 
The bases of salts being employed to indicate the genera in 
the United States Pharmacopeeia is a necessary consequence, 
of the use of the Latin as the language of the profession; and 
so great is our approbation of that custom, that we should by 
no means consider any change in that respect desirable. In 
selecting terms for the Materia Medica, our object is to employ 
such as will indicate, with certainty, the particular medicine, 
and prevent any other from being mistaken, or substituted for 
it. In this respect, both the French and American Pharma- 
copeeias have succeeded, we think; the difference between the 
two being chiefly, if not solely, ascribable to a difference in 
the views of their respective authors, as to the tongue in 
which their names shall be expressed. The motives which 
induced the employment of the French language in the Codex 
will be explained further on. 

The second branch of the inquiry proposed was, whether 
the work contained particular directions for the preparation 
of every compound. Before proceeding to answer this ques- 
tion, it is necessary we should understand that in order 
to render the work entirely independent of the weights and 
measures employed in different countries, so that its formulz 
may every where be employed with facility, the authors have 
in every case indicated merely the proportions in which 
every substance enters into compounds, expressed in deci- 
mals. Besides the employment of the decimals, however, the 
approximate proportion in the ordinary terms of weight is 
also expressed, particularly in those formulz, which are pre- 
pared in the shops. This plan has obviously some advantages, 
but we question whether its adoption at home, would result in 
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any benefit; we have become so addicted to the terms, pounds, 
ounces, and drachms, and so habituated to their use, that 
whatever might be the advantages of a change, such a change 
never could be effected, where it was to be accomplished by 
the voluntary action of those whose functions are to be con- 
trolled. In France, the decimal system is peculiarly eligible, 
because all their measures of length, capacity, and currency, 
are expressed in decimals. To return, however, to the direc- 
tions given for the preparation of formule, we extract, for 
example, the formula for Vinegar of opium, or acetic tincture 
of opium. 


“Take of Choice opium, one ounce, 32 
Very strong vinegar, six ounces, 192 
Alcohol 31° (car.80 cents,) four ounces, 125 


Divide the opium in the vinegar, add the alcohol, let it mace- 
rate eight or ten days; strain, and filter through paper. This 
preparation contains the soluble matter of one-tenth of its 
weight of opium. One drachm corresponds with seven grains 
of crude opium.”’ 

The directions here are evidently plain and intelligible, and 
the comment at the close of the formula is valuable informa- 
tion, both for the practitioner of medicine and pharmaceutist. 

Independently of the minute direction for the preparation 
of such formule, general directions are given at the com- 
mencement of each of the chapters, included in the pharma- 
ceutical portion of the work, relating particularly to the 
preparation of the class of bodies of which it consists. These 
directions, in all cases, are preceded by an accurate definition 
of the term designating the chapter. The directions given 
for the preparation of every formula, are equally minute and 
perspicuous, and, in this respect, the Codex may be said to be 
complete. It is not our design to contrast it throughout 
with the United States Pharmacopeia, and, unless to indi- 
cate marked differences, we shall not perhaps again compare 
them. 

Our third inquiry is, whether proper cautions are given 
respecting the deterioration or decay of preparations. In this 
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respect, the Codex answers our expectations; as evidence of 
which, we select its comments upon several substances liable 
to these changes : 

“ Simple powders.—These should never be prepared in 
large quantities, as all medicinal substances, except a few mi- 
neral bodies, are preserved much better in their original 
state. This precept is particularly applicable to bodies which 
attract moisture from the air, or which contain volatile prin- 
ciples. Powders should be preserved in well closed jars, and, 
in order that they may be removed from the action of light, 
which alters or affects a number of them, if glass jars be used 
they should be covered with a sheet of paper, pasted over 
their outside.”’ 

Following the direction for preparing the distilled waters, 
it is stated : 

“ Distilled waters undergo a change very promptly, and 
should be renewed as often as possible. They should be 
preserved in glass bottles, in a cool place, not very light, and 
the bottles should be completely filled before being securely 
corked.” 


One more example, and we consider the inquiry fully an- 
swered : 

“ Syrups should be introduced into bottles thoroughly 
dried and corked, and kept in a cool place.” 


It is, however, well to add, that similar caution is observed 
in each chapter wherein classes of bodies are arranged, and 
the means by which destruction and deterioration can be 
obviated, are always indicated. We notice beside, in other 
places, the means indicated which are requisite to ascertain 
when a pure result has been obtained. 

With regard to the perspicuity and precision of the terms 
employed in the French Codex, which is the fourth requisite, 
as we have stated the question, it appears to us that the work 
comes fully up to the desired standard. In the first place, 
without regard to the terms of nomenclature which have been 
employed, we may refer to the distinctness with which cer- 
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tain remedies have been designated, wherein the same 
substance is capable of yielding different results, as it may 
be treated in one way or another. Here the different for- 
mulz are all given with an expressive title indicating pre- 
cisely the character of the result in each. Thus, we have the 
** Extract of Hemlock, with or without fecula,’’ “ Extract of 
Opium, with or without narcotine, prepared by wine or water, 
&c.”? With such a precision of terms, it is impossible that 
any difficulty can ever occur between the prescriber and 
dispenser of medicines, as to the particular remedy which is 
required; and the pharmaceutist is relieved of the responsible 
embarrassment which so frequently attends the discharge of 
his duties in this country, where no kind of precision in 
terms is customary. We have frequently known the blue 
mass, or Pil. hydrargyri of the Pharmacopeeia, indicated by 
the term Oxid. hydrarg. nig.; Vinum colchici, ordered without 
any means of distinguishing whether the wine of the seed or 
root of colchicum was required; and Solut. sulph. morphiz 
employed indiscriminately to indicate the powerfully strong 
solution of Magendie and the moderate solution of the United 
States Pharmacopoeia. Evils of the worst character must 
flow. from such want of precision in terms, and it is, perhaps, 
one of the strongest reasons for proving the necessity of a 
despotic control of the whole subject by government, whose 
mandates may be enforced by pains and penalties, to be suf- 
fered by those who neglect its laws and ordinances. 

After having maturely reflected upon the subject, the able 
committee, to which the revision and publication of the Codex 
was entrusted, determined that it should be published in the 
vernacular tongue, notwithstanding that the Latin language 
offered the advantage of being universally understood among 
civilized nations. But they arrived at the determination to 
employ the French, because the use of the work being espe- 
cially designed for France, it ought, in their opinion, to be 
so written that it might present the greatest and most enlarged 
practical advantages, which could only be affected by so ex- 
pressing its terms that no doubt could possibly arise in the 
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minds of those who had occasion to consult its pages. Beside, 
if it had been presented in Latin, the Committee had no 
authority to prevent its immediate translation into French 
by some one less competent for the duty, which imperfect 
edition might entirely supersede the use of the official work. 
For these reasons, the main text has been given in French, 
accompanied, however, with the Latin synonym of each 
simple and compound; so that, with this, no pharmacien can 
ever be at a loss in understanding a prescription, whose terms 
are expressed in Latin. The chemical nomenclature, which 
has been employed for those substances and combinations 
which are purely chemical in their nature, differs considerably 
from that employed in this country. It consists of the em- 
ployment of the new terms, resulting from a combination of 
the French chemical nomenclature with that of Berze.ivus. 
But, with a strict regard to the character of the work, and its 
practical employment, the common names still in use are re- 
tained, but in a subsidiary form, neglecting, however, all those 
old synonyms which had become obsolete. As a specimen 
of the nomenclature thus employed, we annex the’ formula 
for hydrocyanic acid : 


AcipE CYANHYDRIQUE. 
Medicinal Prussic Acid. 
Acidum cyanhydricum aqua dilutum. 
R.—Cyanure de mercure, (cyanuretum hydrar- 
gyricum,) 30 
Acide chlorhydrique, (acidum chlorhydri- 
cum, 20.” 


Then follow minute directions, occupying a page, for the 
mode in which the process is to be conducted, and the pro- 
portion of water which is to be added to the product of the 
distillation, which is directed to be six times its volume. 

It will be observed, in regard to the nomenclature, that the 
name of the acid, in all salts, is a noun, while the name of the 
base is an adjective; in this respect essentially differing from 
the English and Latin mode of designating salts, wherein the 
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acid and base are both nouns. This remark is exclusively 
applicable to the Latin synonyms of the Codex; thus, for 
example : 


Sulphate of baryta, Sulphas baryticus. 
Sulphate of magnesia, Sulphas magnesicus. 
Carbonate of lead, Carbonas plumbicus. 


The foregoing remarks will fully justify our conclusion that 
precision of terms, and accuracy of nomenclature, distinguish 
this work, that in this respect it fully sustains the reputation 
of its distinguished authors, and that it will be found perfectly 
intelligible by those who have occasion to refer to it, and who 
are compelled by law to adopt it as their standard. Before 
dismissing this subject, we will add, that, for substances 
not chemical in their nature, the ancient French names 
have been retained, because no more eligible system for 
denoting them has, as yet, been discovered, nor is it pro- 
bable that any nomenclature, analogous in its character to that 
of chemical science, can ever be devised, from the absence of 
the definitive characters upon which that nomenclature is 
based. 

We have reached now the last branch of our proposed inquiry, 
whether the Codex embraces every means which can render the 
preparation and dispensation of medicines safe, uniform, and 
excellent? Some of the causes which must operate to produce 
these results have already been shown, and the inference, 
therefore, so far as they operate, must be that these ends are 
obtained. Other considerations, however, operate to produce 
similar effects, and one of the chief of these is the selection 
of particular formulz, and the discarding of others. On this 
subject, the authors may speak for themselves, particularly 
of the means by which the relative value of different formule 
were ascertained, and the motives which actuated them in 
making their selections: 

“‘The work was divided among the different members of 
the Committee, each of whose labors was read and discussed 
at their meetings, which were regularly held at stated periods. 
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Whenever a doubt arose as to the better process for obtaining 
any preparation, comparative experiments were resorted to,and 
their results examined with scrupulous care,—frequently, 
indeed, recourse was had to the effects of the remedy when 
administered. The particular position of the members in 
their respective professions gave them many facilities in re- 
moving difficulties which arose. “ We also profited, (say they,) 
by observations furnished us by the societies of pharmacy of 
the different cities of the kingdom, and also by our worthy 
colleagues. Ina word, we have sought and obtained light, 
wherever we have thought it could be found, in order to im- 
prove as much as was in our power, the work which we 
had been called upon to put forth.”” They add, “ that if they 
have not adopted all the formule which were furnished, 
it was because they considered it was a general code 
which they were called upon to furnish, and not a col- 
lection of recipes which every doctor or apothecary believed 
that he had invented or improved, according to his own 
notions or experience.”’ This is, perhaps, all that need be said 
upon the selection of formulz. 

Perfect uniformity of preparation, as regards material and 
activity, is obtained throughout the whole kingdom inevitably, 
because the Codex being the only source whence recipes are 
allowed to be taken, and there being but one recipe for each 
preparation, physicians in all parts of the country have the 
assurance that when any name is given in a prescription, 
the preparation of the Codex, bearing that name, is the only 
one which can be furnished; and thus as high a degree of cer- 
tainty and uniformity, as regards the effect of remedies, is ob- 
tained, as the nature of their operation on the system will allow. 

The classification and arrangement of the materials of the 
Codex is, we believe, peculiar to it, and we are led to believe 
that, in this respect, this edition of the Codex is unique. The 
general distribution of the subject is into Chemical and Phar- 
maceutical, simples and preparations. The chemical division 
occupying the first eighteen chapters, and the remainder being 
devoted to the pharmaceutical processes. 
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In the arrangement of the chemical bodies and compounds, 
precedence is given to the simple elementary bodies, and, as 
we advance, we find their compounds following in the an- 
nexed order, a distinct and separate chapter being devoted to 
each class. 

Chapter 1st, Elementary Bodies; 2d, Mineral Acids; 3d, 
Metallic Oxides; 4th, Sulphurets; 5th, Chlorides; 6th, Bro- 
mides; 7th, Iodides; 8th, Cyanurets; 9th, Mineral Salts; 10th, 
Vegetable Acids; 11th, Vegetable Alkalies; 12th, Salts of 
Vegetable Acids; 13th, Salts with Vegetable Bases; 14th, 
Soaps; 15th, Alcohols and Ethers; 16th, Neutral Organic 
Bodies; 17th, Empyreumatic Bodies, 18th, Artificial Mineral 
Waters. 

All of these chapters contain many processes for substances 
‘vhich have not yet been introduced either into the Pharma- 
copeeias of Great Britain or the United States; some of which, 
we are of opinion, might, with great propriety, be omitted,— 
but there are others which constant experience has demon- 
strated to be well worthy a place in a standard national work, 
as efficient therapeutic agents. It would swell this notice to 
an unwieldy extent, to particularize the contents of each of 
the above chapters, and we, therefore, withhold a_ list 
we had commenced to prepare for the purpose of show- 
ing the grounds upon which our opinion is based. No good 
idea could be given of this subject, without exhibiting a com- 
plete list of the contents of the whole work, which would 
be evidently out of place here. Such of our readers, therefore, 
as have not confidence in our judgment, must examine the 
Codex themselves, and form their own conclusions. 

The only additional comment which we shall make upon 
this division, is to state, that in the eleventh, thirteenth, 
sixteenth, and seventeenth chapters, are found the formule for 
preparing such of the new organic bodies as have been intro- 
duced into practice within the last few years, and from whose 
use such decided advantages have resulted, and whose intro- 
duction brings the work up to the present advanced state of 
chemical science. We annex a list of them: 
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11th Chapter. 
Morphine, 
Codeine, 
Quinine, 
Cinchonine, 
Strychnine, 
Brucine, 
Veratrine, 
Emetine, 


Vegetable Alkalies. 


13th Chapter. 


Sulphate of quinine, 
Hydrochlorate of quinine, 
Acetate of quinine, 
Hydroferrocyanate of quinine, 
Sulphate of cinchonine, \< Salts with Vegetable Bases. 
Sulphate of strychnine, 
Sulphate of morphine, 
Hydrochlorate of morphine, 
Acetate of morphine, ; 


16th Chapter. 


Mannite, 


Salicine, 
Piperine, Neutral Organic Bases. 


Cantharidine, 


17th Chapter. 
Creosote, } Empyreumatic Bodies. 


This chapter contains many other preparations, but that 
above given is the only new one. 


The Pharmaceutical division of the work comprises forty- 
five chapters, the titles of which we give, and which show 
that in this,as in the Chemical division, the simple substances 
are first in the arrangement, while the more complex follow. 

Chapter 19th, Simple Powders; 20th, Pulps; 21st, Juices, 
(simple and compound;) 22d, Oils and Fats; 23d, Medicated 
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Drinks; 24th, Decoctions; 25th, Animal Soups; 26th, Emul- 
sions; 27th, Mucilages; 28th, Draughts; 2th, Alcoholic 
Tinctures, (simple and compound;) 30th, Etherial Tinctures; 
3lst, Medicated Wines; 32d, Medicated Vinegars; 33d, 
Medicated Beer; 34th, Medicated Oils, (simple and com- 
pound;) 35th, Distilled Waters; 36th, Essential Oils; 37th, 
Essences, (simple and compound;) 38th, Extracts; 39th, 
Syrups, (simple and compound;) 40th, Medicated Honey; 
41st, Conserves; 42d, Electuaries, Confections, and Opiates; 
43d, Jellies; 44th, Pastes; 45th, Eleosaccharites; 46th, Lo- 
zenges; 47th, Espéces, (mixtures of dried plants in equal 
proportions for fumigation, decoction, &c. &c.;) 48th, Com- 
pound Powders; 49th, Pills; 50th, Cerates; 51st, Pomades; 
52d, Ointments; 53d, Plasters; 54th, Sparadraps, (plaster 
spread upon silk, muslin, or linen;) 55th, Bougies; 56th, 
Suppositories; 57th, Prepared Sponge; 58th, Cataplasms; 
59th, Fomentations, Lotions, Injections, and Gargles; 60th, 
Eye Waters; 61st, Liniments; 62d, Escharotics; 63d, Fu- 
migations.”’ 

It would, obviously, be impossible to give any idea of the 
immense number of formule which are embraced within 
these forty-five chapters; and, as in the former case, we 
must refer our readers, who seek more minute information, 
to the work itself. Besides the particular objects to which we 
have already directed our attention, it remains to be mentioned 
that the Codex contains several valuable practical tables, viz.:— 
Of the former weights, compared with the decimal system,— 
of the relative degrees of Carrigr’s hydrometer, compared 
with the centesimal of Gay Lussac,—of the specific gravity of 
different liquids at the same temperature,-——of the relation of se- 
veral aréometers to the specific gravity of fluids,—of the relation 
of the degree of acid aréometers to the specific gravity of acids,— 
of the relative degrees of the different thermometers,—of the 
estimate, by weight, of many liquids which are ordinarily 
prescribed in drops, spoonfuls, &. The Committee state 
that they have adopted the aréometer of Carrier, in prefer- 
ence to that of Baume, for all liquids lighter than water, 
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because it is now exclusively employed throughout the 
kingdom ; but that for acids, syrups, and saline solutions, 
Baume’s aréometer is retained. It would, perhaps, have 
been better, and less liable to lead to confusion in practice, had 
the same instruments been employed for all liquids, whether 
heavier or lighter than water. 

So far we have scarcely done more than to present an ana- 
lysis or outline of the Codex, which would enable the 
American pharmaceutist to form some idea of the nature of 
the work which has resulted from the combined labors of its 
eminent authors, and which is required, by the laws of the 
French nation, to be invariably observed in its nomenclature 
and directions, by all French pharmaceutists and physicians. 
It cannot but be gratifying to the French pharmaceutists, 
while thus restricted in the exercise of their profession to the 
mandates of the Codex, to know that they themselves have 
contributed to its formation; and that they, so far from being 
despotically governed by laws not of their own creation, are 
really the legislators by whom the edict has been framed. 
We trust that, in the next Convention which may assemble 
for the revision of our own National Pharmacopeeia, all our 
Schools of Pharmacy will be invited to assist, from the in- 
telligence and experience of whose representatives many 
valuable practical precepts may be derived. Many excellent 
consequences, we are satisfied, would result from such a par- 
ticipation, which at present we cannot enumerate, to which 
we may, perhaps, at a future period, call the attention of the 
readers of this Journal. 

At present we must hasten to bring this lengthened notice 
toaclose. It has already reached such a length as to prevent 
our being able to make any comment whatever upon the 
character of the processes of the Codex, or to compare them 
with those ofour own Pharmacupeia. This we propose to do 
at some future time, when we may, perhaps, have it in our 
power to convey to the readers of the Journal some new or im- 
proved means of conducting processes or manipulating formule. 

The Codex has, in this article, been shown to possess the 
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requisites which were established as the basis of inquiry, 
and hence we cannot withhold our expression of satisfaction 
upon its examination. Whatever our readers may think of 
its perspicuity, arrangement, amplitude, and caution, we deem 
it an excellent model for imitation, and although some details 
may be noticed in which improvements may hereafter be 
suggested, it is, as a whole, unique, ample, excellent, and un- 
excelled. It would have given us greater satisfaction had the 
process of displacement been recommended in its pages, and 
indicated as always to be employed as a substitute for mace- 
ration, infusion, and decoction, for any purpose for which 
these processes were formerly used. Had the learned editors 
of the Codex ever witnessed its effects, as we know many 
others have done, we feel assured, that infusion, maceration, 
digestion, and decoction, would all have been displaced from 
the pages of their work, and the new vegetable lixiviation 
have been adopted instead. ALPHA. 
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ART. XLV.—ON THE LIQUEFACTION AND SOLIDIFICATION 
OF CARBONIC ACID, By J, K. Mrrenent, M, D. 


In the year 1823 public attention was strongly drawn to 
the subject of the liquefaction by pressure, of the, so called, 
permanent gases, by Mr., now Sir Michael Faraday.* Among 
the aerial fluids, carbonic acid was distinguished as requiring 
a force of 36 atmospheres at 32° F. to coerce it into the liquid 


state. His ingenious and hazardous experiments were con- 
ducted in glass tubes; and he depended on the accumulation 
of newly generated gas for the necessary pressure. 

Mr. Brunel,t in a subsequent endeavor to apply compressed 
gases to mechanical purposes, produced a pint and a half of 
liquid carbonic acid, which, even at high temperatures, he 
confined in a series of small brass tubes not above the ,\, of 
an inch in the thickness of their walls. 

This interesting subject was not again publicly agitated, 
until the appearance in December, 1835, of a report on the 
liquefaction of carbonic acid on a comparatively large scale. 
In the last number for that year of the Annales de Chimie 
et de Physique, M. Thillorier described the properties of 
liquid carbonic acid in detail. According to him this liquid 
demands for its existence at 32° F., a pressure, as stated by 
Sir M. Farraday, of 36 atmospheres. Its specific gravity is 
at the same temperature 0.830, at —4° F. —0.900, and at 86° 
—0.600. It is therefore enlarged by heat 3.407 times as much 
as its own or any other gas, when carried from 32° to 86°. 


* Philos. Trans. Lond. ¢ Quart. Journ, Vol. XLI. 
VOL. IV.—NO. IV. 39 
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From —4° to 32° its expansion is almost exactly equal to that 
of the gases. 

M. Thillorier found also that the expansive force is altered 
by heat so as to amount at 86° to 73 atmospheres, and at —4° 
to 26 atmospheres. The density of the gas when resting over 
the liquid at 56°, is stated at 130 times the density of that 
which is compressed by the force of one atmosphere. Its 
pressure is therefore at 86° not much more than one-half of 
that which its density would indicate. 


When liquid, the carbonic acid is, on the same authority, 
immiscible with water and the fat oils, but is readily united 
with ether, alcohol, naptha, oil of turpentine and carburet of 
sulphur. Although potassium decomposes it, lead, iron, cop- 
per, and the other easily oxidized metals, do not act on it. 

Among the most remarkable of the phenomena observed by 
Thillorier was the intense cold produced by the sudden libe- 
ration of the liquid and its conversion into gas. A jet of it 
depressed the thermometer to —130°F., and when sulphuric 
ether had been previously mixed with the liquefied gas, the 
refrigerating effects were more marked both on mercury and 
the sensations.* 


At the immediately subsequent sitting of the Academy of 
Sciences, Thillorier announced the important fact that he had 
solidified carbonic acid. This he effected by suffering the 
liquid to escape into a bottle, or box, where by the sudden 
gasefaction of a part, the remainder was frozen by the ex- 
treme cold thus produced. The solid is white, light, evapo- 


* The thermometric temperature observed in the jet by Thillorier, ap- 
pears to be erroneously stated ; for, as the solid is, at its formation, not 
below —90°, and as the act of solidification of any vapor or liquid keeps 
the temperature, for the time, at the highest point compatible with the ex- 
istence of the particular solid under observation, it follows that the jet of 
carbonic acid cannot fall below its freezing point. Immediately after its 
production, the carbonic snow begins to grow solder, and may be made 
to reach —109° in the air, —136° under an exhausted receiver. When 
moistened with ether, it can be depressed to —146°, Professor Hare’s 
ether acts much more effectually than sulphuric ether. 
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rable and excessively cold. Because, surrounded by an at- 
mosphere of gas which is constantly escaping from it, a frag- 
ment of it touched lightly by the finger glides rapidly over a 
plane surface. 

Its evaporation is so complete as to leave no other trace of 
moisture than that which is caused by the coldness and con- 
sequent atmospheric humectation. 

The force of its gasefaction is alleged to be equal to, but 
not so sudden as, that of gunpowder. 

The temperature at which the solidification took place was 
presumed to be about —148°F; although the experiments be- 
fore the committee of the Academy showed —124.° 

Such is, in substance, the account by M. Thillorier of his no- 
vel and curious discovery, reported in the 4nnales de Chimie. 
No description of the method of procedure, or of the appara- 
tus used, is annexed; and we are left to conjecture, and to the 
imperfect description of travellers, for any farther knowledge 
of either. 

Having repeated the experiments of Thillorier, I deem it 
not useless to subjoin a draught of the instrument with which, 
aided by the suggestions of an intelligent pupil in France, and 
the assistance of friends here, I was enabled successfully to 
repeat most of the experiments of Thillorier and to verify 
some, and correct other, of his results. 

The apparatus consists of a generator of cast iron, A, sup- 
ported by a wooden stand, B, a receiver, F, also of cast iron, 
connected to the generator by a brass tube, and fastened firmly 
to it by the stirrup screw, K,—H, I, J, are stop cocks, G the 
nozle of a pipe, L. a glass level-gauge, and S, M, R, a pres- 
sure-gauge. 

The generator is 20 inches long and 6 inches in diameter 
exteriorly. Its cavity is 16 inches deep, and 3 inches, nearly, 
in diameter, so that it will hold about 4 pints. The walls 
are, of course, 14 inches in thickness. At the top an aperture 
of 2 inches in diameter is closed by a strong wrought-iron 
screw, the shoulder of which is let in about a quarter of an 
inch. The collar is of block tin turned to the size of the 
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shoulder of the screw. There is a hole in the head of the 
screw E for the reception of a long, strong, iron bar. 

The copper cup, N, 1? inches wide, and 9 inches long, 
holds about 12 fluid ounces. There is a little handle at the 
top, and a copper wire at the bottom, which make the whole 
length a little less than that of the cavity of the generator. 
This cup is used to introduce the sulphuric acid. 

The brass tube between the generator and receiver is divi- 
ded into two parts of equal length, which admit of being 
united by means of a conical juncture, kept tight by the stir- 
rup and screw, K, K. Each of these portions of the tube 
may be closed or opened at pleasure by a stop-cock. One is 
placed at I, another at J; so that when the receiver is being 
separated from the generator, the contents of both may be 
retained. ‘The stop-cocks in common use are inadequate to 
resist the pressure; and therefore a screw stop-cock is indis- 
pensable. It is made to close a small aperture by means of a 
conical point, and having a double cone, it closes an outlet 
also when the cock is completely open, so as to prevent the 
escape of gas by the sides of the screw. 

The receiver F, is of the capacity of about a pint. The 
pipe, G, G, turned at a right angle at G, descends so as almost 
to touch the bottom of the cavity in F. The stop-cock H, G, 
is similar to I and J. L is a glass tube connected at each end 
to a socket of brass, which communicates with the interior 
of F. It is the gauge for observing the level of the liquid 
in T. 

The gauge for measuring the pressure is peculiar. Into a 
wrought iron box, S, are inserted, by screws, two sockets, T 
and U. The former descends almost to the bottom of the 
box, which is nearly filled with mercury. Through the axis 
of the screw, X, a small tube passes into the cavity of S, and 
is continued to the top of it, so as to rise above the mercury. 
Two strong barometer tubes, R and M, are cemented™* into 


*The cement used was made of shell lac 3 or 4 parts, white or crude 
turpentine 1 part, melted at as low a temperature as possible so as not to 
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U and W, and hermetically sealed at the upper ends. These 
tubes are carefully graduated. In one of them, U, a short 
cylinder of mercury is made to stand at Y at the commence- 
ment of the experiment. The other, socket and all, is full 
of air,as no mercury is introduced into it. A very fine 
screw at W, enables the operator to regulate the quantity of 
air in T. 

The tin cup, O, used to collect the solid acid, is covered by 
a lid, Z, perforated by a pipe, P, whose top is full of small 
holes. The handle, Q, is hollow, so as to fit the end of the 
pipe of the receiver at G. To secure the hand of the operator 
from the cold produced by the experiment, the handle is 
carefully wrapped up in some kind of cloth. 

The apparatus is prepared for use by removing the screw, 
KE, and placing 13 lbs. of bicarbonate of soda in the generator, 
A, to which 24 fluid ounces of water are to be added. After 
making these into a thin paste by stirring, nine fluid ounces of 
common sulphuric acid are to be poured into the copper cup, 
N, and that is to be let down by a crook of wire into the 
generator. After the screw, E, has been firmly applied, and 
the stop-cock, J, closed, the contents of the generator are to 
be brought into admixture by moving it round to a horizontal 
position on the swivel, D, which is supported by the wooden 
frame, B, B. There is a check-bar at C. This motion is to 
be repeated several times. In about ten minutes the whole 
of the carbonic acid is liberated, and exists in A, chiefly in a 
liquid state. 

The next step in the process is to attach by means of the 
stirrup and screw, K, K, the receiver, F, previously cooled 
by ice. The keys, I and J, may then be opened slowly, and 
instantly the liquid carbonic acid is perceptible in the gauge, 


make bubbles in the mixture. This cement is very strong, but liable, 
without great care in the regulation of the heat, to have capillary tubes 
in it, from the vaporization of the tarpentine. This defect may be com- 
pletely corrected by cutting away, when cold, the external mass of cement, 
and putting on a little common cap cement which melts at a much lower 


temperature and closes the tubes. 


‘ 
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L. At the end of ten minutes the communication with the 
generator may be cut off—when about eight fluid ounces of 
liquid acid at 32° F. will be found in the receiver. 

By letting this liquid into the box, O, through the pipe, G, 
a large part of it is instantly expanded into gas, which escapes 
through the tube, P. ‘The coldness consequent on the enor- 
mous expansion freezes another part of the liquid, which falls 
to the bottom of O. About one drachm of solid matter is 
thus formed for each ounce of liquid. 

The- porosity and volatile character of the solid renders its 
specific gravity of difficult ascertainment. When recently form- 
ed, it is about the weight of carbonate of magnesia; and when 
strongly compressed by the fingers, its density is nearly dou- 
bled. Solid carbonic acid is of a perfect whiteness, and of a 
soft and spongy texture, very like slightly moistened and 
aggregated snow. It evaporates rapidly, becoming thereby 
colder and colder, but the coldness produced seems to steadily 
lessen the evaporation, so that the mass may be kept for some 
time. A quantity weighing 346 grains lost from 3 to 4 grains 
per minute at first, but did not entirely disappear for 3 hours 
and a half. The natural temperature was 76°—79°. The 
solid is most easily kept when compressed and rolled up in 
cotton or wool. Its temperature when newly formed is not 
exactly ascertainable, because it is immediately lowered by 
evaporation. Thillorier seems to have entertained the opinion 
that the greatest degree of cold was created at the time of the 
formation of the solid. In my experiments a constant de- 
crease of temperature was observed; which was accelerated 
by a current of air, or any other means of augmenting evapo- 
ration. At its formation, the carbonic snow depresses the 
thermometer to about —85°, If it be confined in wool or 
raw cotton, its cooling influence is retarded; if it be exposed 
to the air, especially when in motion, the thermometer de- 
scends much more rapidly; and under the receiver of an air 
pump, the effect is at its maximum. The greatest cold pro- 
duced by the solid carbonic acid in the air was —109°, under 
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an exhausted receiver —136°, the natural temperature being 
at +86°. 

The admixture of sulphuric ether, so as to produce the ap- 
pearance of wet snow, increased the coldness, for the tempe- 
rature then fell, under exhaustion, to —-146°,* a degree of 
cold which we were not able to exceed by means of any varia- 
tion of the experiment. That result is most easily obtained 
by putting about two fluid drachms of ether into the iron 
receiver before charging it. A compound liquid may be thus 
formed which yields a snow in less quantity, but of a more 
facile refrigeration. Alcohol may replace ether in either mode, 
but with less decided effect. In the air the alcoholic mixture 
fell to —106°, and remained stationary. By blowing the 
breath on it, it fell to--110. Left to itself it rose slowly to 
—106°; but on being placed under an exhausted receiver fell 
to —134°, 

Every attempt to wet the carbonic solid with water, failed 
so that no estimate of its relative effects could be made. 

The experiments resulting from the great coldness of the 
new solid, were very striking. Mercury placed in a cavity 
in it, and covered up with the same substance, was frozen in 
a few seconds. But the solidification of the mercury was al- 
most instantly produced by pouring it into a paste made by 
the addition of a little ether. Frozen mercury is like lead, 
soft and easily cut. It is ductile, malleable, and insonorous. 
Just as it is about to melt, it becomes brittle or ‘short’ and 
breaks under the point of a knife. These facts may account 
for the discrepancies of authors on this subject. Frozen mer- 
sury sinks readily in liquid mercury. 

At about —110° liquid su/phurous acid is frozen, and the 
ice sinks in its own liquid, and at—130° alcohol of .789, 
assumes a viscid and oily appearance, which by increase of 
cold, is augmented, until at —146° it is like melted waz. 
Alcohol of 820 froze readily. 


* As —146+32—178, the cold is nearly as far below the ice-point as 
212 —32=180 is above it. 
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At—146° sulphuric ether is not in the slightest degree 
altered. 

When a piece of solid carbonic acid is pressed against a 
living animal surface, it drives off the circulating fluids and 
produces a ghastly white spot. If held for fifteen seconds it 
raises a blister, and, if the application be continued for two 
minutes, a deep white depression with an elevated margin is 
perceived; the part is killed, and a slough is, in time, the con- 
sequence. I have thus produced both blisters and sloughs, 
by means nearly as prompt as fire, but much less alarming to 
my patients, 

The specific gravity of liquid carbonic acid may be estimated 
either by weighing a given measure of it in a tube, and de- 
ducting the weight of the tube and of the superincumbent 
gas, or by means of very minute bulbs of glass, as suggested 
by Sir M. Faraday. By the latter means, I obtained the fol- 
lowing results, which are compared with those of Thillorier : 

Thillorier, 

Tem. Fahr. Sp. Gr. Temp. Fahr. Sp. Gr. 
32° 93 32° 83 
43°.5 8825 
51° 853 


74° -7385 
86° 86° .60* 


The specific gravity, particularly at 32°, was examined re- 
peatedly, and with different bulbs, and always found to be at, 
or very near to, .93. The difference never amounted to .005. 
The specific gravity, as given by Thillorier at 32°, is 83. 
The anomalous expansion of the liquid, as indicated by both 


* The discrepancy in the above results may arise from the difference 
in the mode in which the specific gravity was ascertained, M. Thillorier 
noted the alteration of the gravity by the enlargement of bulk, as marked 
by graduated tubes; Dr, M. by the use of specific gravity bulbs. This 
latter mode will afford more accurate results, and any alteration in the 
bulbs by pressure would be still more against Thillorier’s views. 

R. B. 


VOL. 1V.—NO. IV, 40 
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sets of experiments, is truly surprising. By mine, 73.85 
parts raised from 32° to 74°, or 42°, become 93 parts, and 
gain 19.15 parts, while the same bulk of the gases acquires in 
the same range of temperature only 6.46 parts, or the liquid 
is expanded very nearly three times as much as its own or any 
other gas. According to Thillorier, sixty parts gain twenty- 
three parts by an elevation of 54°, while the same bulk of air 
would, under like circumstances, be augmented only by 6.75 
parts ; or the liquid is nearly four times as expansive as the 
gases. 

As below 32°, or at reduced pressures, the augmentation of 
temperature is productive of much less expansive influence, 
we may infer that, under the weight of a few atmospheres, as 
when near to its freezing point, liquid carbonic acid is scarcely 
more dilatable by heat than water. Between—4° and + 32°, 
its expansion is 0.053, while that of air is 0.069. These facts 
suggest the inquiry, how far water, at very high temperature 
and pressure, may be obedient to the same expansive influence, 
and thus, by suddenly filling the whole interior of a boiler, 
sometimes cause explosions. 

The pressure of carbonic acid gas, when placed over its 
liquid, is given by Thillorier at 32° and 86°, as thirty-six and 
sevénty-three atmospheres respectively. By means of the 
gauge S, M, R, I found the pressure as follows: 


32° 36 atmospheres. 
45° 45 
66° 60 
86° 72 


The principle of the gauge renders it capable of registering 
the pressure with great accuracy :—for as one tube, M, begins 
to mark the pressure from the commencement of an experi- 
ment, and the mercury in the other, R, does not reach a 
visible point until the first has shown a pressure of several 
atmospheres, the second tube is equivalent in effect to one of 
several times its length. ‘The first determines the amount of 
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pressure, at which the mercury reaches the initial point on 
the 2d, and the 2d, subsequently, exhibits the multiplicators 
of that initial quantity. Thus, if when the mercury is at five 
atmospheres in M, it is at the unit mark in R, the value of 
that unit will be five, and the numbers representative of the 
pressure on R, must be multiplied by five; or R is equal in 
effect to a tube of five times its length. By these means very 
short tubes may be used to determine very high pressures. 
Inequalities in temperature, irregularities in the cement, and 
other causes, may vary the capacity of the socket T, W, but, 
as M always signifies the unit for R, in each case, no error 
can arise from these causes. There must, of course, be a 
correction for the weight of the mercurial column in R, which 
is to be added to the product. Care must be taken to keep 
the temperature of the vessel which holds the liquid below 
that of the gauge and tubes, otherwise the liquid will be 
formed by condensation in the latter. This actually happened 
in the attempt to ascertain the pressure at 86°, when the na- 
tural temperature was 75°. Bubbles of gas were seen ascend- 
ing through a liquid in M, up to its surface, at a few inches 
below the mercurial cylinder. This, as far as relates to the 
tubes may be avoided by prolonging the socket of M, down 
into the mercury of the cup, so as to include a cylinder of 
common air between two cylinders of mercury, and prevent 
any carbonic gas from entering either the socket, or the glass 
tube. A correction for the weight of this column, must, in 
such case, be made. 

When a glass tube, hermetically sealed at one end, and 
cemented into a brass socket and screw at the other, is attached 
to a charged receiver and cooled by snow or pounded ice, liquid 
carbonic acid may be collected in it. It is perfectly colorless 
and transparent, and the specific gravity bulbs, previously 
introduced, are seen to ascend or descend, as the temperature 
is altered. When the tube, so charged, is opened, the liquid 
becomes violently agitated, escapes rapidly, grows colder and 
colder, and finally the remainder is converted into a solid, 
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more dense than the snow already described, but nearly white, 
and very porous. If the tube be exposed toa paste of carbonic 
snow and ether, the liquid is solidified into a mass which is 
not porous, but which sinks in the liquid as the latter is formed 
again by the melting of the solid. 

The analogy between liquid carbonic acid and water, is 
thus completed, for we have liquid, vapor, snow, and ice, ex- 
hibited by both. 

By the previous introduction of water, ether, alcohol, 
metals, oxides, or oils, &c. into such tubes, and then filling 
them with liquid carbonic acid, the resulting phenomena may 
be easily observed. Water being heavier, rests below the 
new liquid, and does not appear to mingle with it even at the 
surface of contact, for when the latter is let off, no bubbles 
appear in the water, and it is frozen at the top into a solid 
ice. 

When alcohol or ether is introduced, the new liquid falls 
through it in streams, as water would do, but soon renders it 
milky by mixture. The removal of the pressure causes a 
a violent effervescence, and immediately the clear, colorless 
ether, or alcohol, is seen alone in the tube; no solid being 
formed. When alcohol holds shell-lac in solution, the acid 
causes its precipitation in light, whitish flocculi, which are 
immediately re-dissolved, when the acid is suffered to fly 
off. Nothing remains but the brown lac-stained liquid. 

Liquid carbonic acid did not appear to act on any of the 
metals or oxides, but the experiments on this point demand a 
further examination. Its inaction is probably owing to the 
want of the force of “ presence,’’ or of “ disposing affinity.” 

When the liquid has been frozen in a tube of glass, the 
tube may be melted off by the blow pipe and hermetically 
sealed. Such a tube will always retain the liquid, or gas; the 
former, if in sufficient quantity, at all temperatures; if not, 
the latter alone will be found in it at high temperatures. I 
have one such tube, which begins to show moistufe at 56°, 
and exhibits a constantly elongating cylinder of liquid, as the 
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coldness is increased. At $2° the cylinder is about half an 
inch in length. 

Carbonic acid, mechanically powerful as it is, is not appli- 
cable, perhaps, either to locomotion or projection; but though 
the reasons for this are most of them obvious, the Franklin 
Institute has appointed a committee to investigate and report 
on the subject, that the exact truth may be known, and the 
waste of time and talent, likely otherwise to be experienced, 


be saved to the country. 
Journ. Franklin Institute. 


Professor J. W. Bailey, of West Point, has repeated, with the 
above described apparatus, some of the experiments men- 
tioned, and “with complete success.” We avail ourselves 
with pleasure of Mr. B.’s permission to publish that part of 
his letter to Dr. M., dated Dec. 13th, 1838, containing a con- 
firmation of these results, and this the more especially on 
account of the novel and interesting observation concerning 
the crystallization of mercury while freezing. 

“T have now the pleasure to inform you, that I repeated 
your beautiful experiments on the solidification of the gas, the 
freezing of mercury, &c., with complete success. 1 procured 
from one charge of materials enough of the solid CO’ to more 
that half fill the tin receiver; and by means of this I froze 
into one mass about 1400 grains of mercury, and might easily 
have frozen a much larger mass. I observed, as the mercury 
began to freeze, the shooting of lines of crystallization over 
its surface.” ‘* After freezing the mercury I sent to the 
quarters of several friends to invite them to come and see it, 
and I was able to retain it frozen until they arrived ; they 
were much delighted with the sight of the novelty. I showed 
them its sectile character, and its shortness just before melting, 
its sinking in liquid mercury, &c. The experiments on the 
liquefaction of carbonic acid are so easily made with your 
apparatus, that it is scarcely necessary to state that I have 
performed them successfully.” 
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ART. XLVL—OBSERVATIONS UPON THE OPIUMS FOUND 
IN COMMERCE—THE ATTENTION REQUIRED IN THEIR 
SELECTION—AS, ALSO, MORPHINE, AND OTHER PRO- 
DUCTS DERIVED FROM THEM. By M. Berruemor. 


(Translated by Aveustine ) 


Orit is a medicine so important to the healing art, that 
we cannot sufficiently call attention to the qualities it should 
present, and the frauds of which it is the object. The three 
principal kinds known in commerce, are, Egyptian, or opium 
from Alexandria,—opium from Constantinople, and Smyrna 
opium. As these three sorts have not the same intensity of 
action upon the animal economy, it is requisite to designate 
the rank they should occupy, their chemical differences, and 
the means of knowing them, so as to distinguish one from the 
other. We shall be more particular about the chemical, than 
we shall about the physical characters, which, though de- 
scribed in all chemical works, are, however, not to be depend- 
ed upon. The first, deserves our whole attention, being based 
upon the composition of the substance itself. Thus, for ex- 
ample, works treating of medicines, mention a clean and 
shiny fracture and a very brown color as characteristic of 
good opium. ‘Too often opium presenting these characters is 
of bad quality. 


Egyptian Opium.—lIt is especially of late years that this 
opium has been diffused in commerce. It is almost always 
despatched to druggists, who accept it the more willingly, as 
it is always in small, very dry cakes, wrapped in broken 
leaves, has a deep brown color, a clean and shiny fracture, 
and with the exception of a less sensible narcotic odor than 
the two others, presents the aspect and external characters 
commonly considered as appertaining to good opium: but 
when you come to examine it chemically, it is found to con- 
tain less morphine than the two other kinds, and this morphine 
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is difficult to purify: again, with the extract it furnishes, 
it is always difficult to get entirely rid of the resinous matter 
accompanying it. 

If some of this opium in a state of division be macerated in 
water by shaking and malaxation, the resino-extractive matter 
separates easy enough, precipitating ina granular form. The 
supernatant liquid is but slightly colored, compared with the 
quantity of opium employed. 

It developes a strong odor of acetic acid when reduced by 
evaporation to a syrupy consistence, and this when diffused 
through water gives rise to a new and very abundant deposit 
of resinoid matter, mixed with narcotine and a little morphine. 
Nevertheless, much of this matter remains in the filtered li- 
quids separated from the deposit, for when in a state of ebul- 
lition, the additon of: ammonia to isolate the morphine, 
precipitates it much colored. It is whitened with difficulty, 
after several crystallizaticns in alcohol; and even with the em- 
ployment of animal black it mostly remains reddish and 
mossy. In this the morphine is less in quantity than in the 
two other kinds, and mixed with more narcotine, which 
arises from the presence of acetic acid in the aqueous extract. 


Opium of Constantinople.—This opium should be pre- 
ferred to the preceding. It appears under two forms: it is 
most commonly in flat pieces, wrapped in large leaves, the 
nerves of which seem to divide them; often quite soft; it is 
very rarely dry and brittle, but in this last condition, when 
broken under the hammer, it flattens, and does not fly off in 
splinters like the Egyptian, which no doubt comes from its 
containing more extractive and less resinous or fragile matter. 
This opium kept in the hand, and kneaded between the fingers, 
softens, and may be stretched into thin plates, which placed 
between the eye and the light are translucent. The recently 
softened paste is light colored, resembling pulp of apricots: 
exposed to the air it soon becomes brown, Lastly, its odor | 
is stronger than that of Alexandria opium; and even when 
dry and brittle, this alone will be sufficient to distinguish it 
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from the other. It is also remarked that its solution in water 
is less acid, and the extract more abundant and richer in 
morphine than that of the Alexandria opium, the latter com- 
bining more readily with the sulphuric than the meconic 
acid. The resinous matter of this opium has likewise more 


tenacity. 


Smyrna Opium.--This opium is superior to the other 
two kinds. It is rarely found in commerce in France, 
and like the opium of Constantinople appears under two 
forms. 

Ist. In flat pieces—tolerably large, very dry, wrapped in 
large leaves,—fracture smooth, internally of a deep brown 
color, bordering on red. The seedsof the dock are met with 
in it. ‘Taste bitter, acrid, and persistent: odor narcotic and 
well defined. 

2d. In quite large pieces—rolled in balls more or less 
compressed and irregular. It is covered over, as if rolled in 
the seeds of the Rumex; it is soft and may be easily torn; 
its color is pale red or brown, but darkens promptly by con- 
tact with theair. Itis translucent when drawn out into stripes, 
and generally contains seeds of the Rumex in its interior. 
At times a piquant odor is met with in this opium, evincing 
a kind of fermentation; again, a yellowish mould is sometimes 
found in its interior. Of the three kinds, Smyrna opium is 
the most rich in active principles. The morphine obtained 
from it is more readily made white, and crystallizes better. 
The extract retains a more penetrating narcotic odor than the 
opium of Constantinople and Egypt: it is also of a deeper 
color, which seems to be owing to the presence of acid me- 
conates which abound in it largely, and which, during the 
evaporation of the extract, at a lower temperature than that 
of boiling water, are susceptible like meconic acid itself, of 
partially undergoing a change in taking a deep brown color. 
As it is from the Smyrna opium that I have at once obtained 
more morphine and more meconic acid, with which acid the 
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base unites, rather than to sulphuric acid, since comparatively 
less sulphate of morphine is met with, I shall be disposed 
to think that the greater the amount a solution of opium will 
contain of meconic acid, the more morphine it will yield. 
To recapitulate, in a few words, what we have said upon the 
different kinds of opium, it will be seen: 

ist. That the Alexandria or Egyptian opium which attracts 
most, by the appearance of its small and very dry cakes, and 
its clean and shiny fracture, is the worst, giving more nar- 
cotine and less morphine than the others; and consequently 
its extract which is with difficulty deprived of the accompany- 
ing resinous matter, even after repeated washings with water, 
must be inferior in quality. This opium should be rejected 
by apothecaries. 

2d. That the opium of Constantinople is superior, inasmuch 
as it is richer in morphine and gives a more abundant extract, 
which is more active and easier purified. 

3d. That the Smyrna opium should be preferred to the 
other two by apothecaries; for this reason, that it contains 
most morphine, and it naturally follows that its extract should 
have a greater action upon the animal economy. 

An observation that applies to these three kinds, is, that 
each considered separately, still presents different sorts, in 
which the quantity of morphine is variable. You must not 
then rely upon the physical characters alone, but as often as 
possible you must resort to the chemical tests, and make an 
essay of the opium, when you wish to lay in a provision of it. 

In support of this assertion, we will speak of a substance 
sold for opium a short time ago in the Paris market. This 
substance so resembled opium, that several persons, habituated 
to the commerce of drugs, suffered themselves to be deceived. 
To separate the little morphine that could be found in it, I 
was obliged to have recourse to other means than those com- 
monly employed to obtain this substance. The chemical ex- 
amination we have made, ought here to find a place, and per- 
haps will not be without interest. 

VOL, IV,—=-NO. IV. 4l 
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Chemical examination of a factitious Opium thrown into 
commerce, March, 1838. 

This opium, agreeable to information we have received, c.me 
from London by way of Havre. It was offered to several 
druggists who took it for opium of good quality. I might 
have been myself deceived, if the chemical examination 
I made, had not led me to discover the fraud, and enabled me 
first to announce it. Several cases of it have been seized, and 
are in the hands of justice. This false opium, as we said be- 
fore, had the appearance of good opium; it came nearest to 
that of the Constantinople in appearance, but upon careful in- 
spection some difference could at once be perceived; it was 
more granular, softened between the fingers, and bore knead 
ing like wax, without adhering. It was elastic, for when 
drawn out into strings they again contracted. Its slightly per- 
ceptible odor was rather foetid than narcotic, and corresponded 
with that which the resinous matter of the precipitated opium 
diffuses in the preparation of the aqueous extract. These ob- 
servations having suggested to me some doubts about its 
nature, I submitted the specimen I possessed to analysis, 
which was merely as to the comparative quality of the opium, 
and did not follow up the process which should be employed 
to determine the value of an opium. As Messrs. M. Robi- 
quet and Joseph Pelletier have already published, each of them, 
several interesting memoirs upon opium, the latter of whom 
give a detailed method for the study of this complicate pro- 
duct, I think it my duty here, for the interest of apotheca- 
ries to describe a simple manner of conveniently ascertaining 
the nature of the opium, its commercial value, and also call to 
mind the reactions which it should present, in order to be 
considered of, good quality. 

The opium ought to be completely divided by malaxation 
with cold water, dissolving its extractive principle and sepa- 
rating the resinous part. The liquid, at first turbid, should by 
repose quickly become clear, assuming a brown color, 
more or less deep, according to the extractive soluble 
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matter contained in the opium, and always in proportion to 
the quantity of water employed. ‘The filtered solution should 
afterwards present the following reactions: 

Ist. With the persalts of iron, a distinct wine red color, 
characteristic of meconic acid. 

2d. With hydrochlorate of lime, assisted by ebullition, an 
abundant dirty white precipitate formed of meconate and sul- 
phate of lime. The liquid, filtered and evaporated toa syrupy 
consistence, should form a mass of crystalline grains, princi- 
pally composed of hydrochlorate of morphine, which may be 
purified by separating it from its mother water, and redissoly- 
ing it in pure water. 

3d. With ammonia dropped into the boiling liquid, preci- 
pitation, especially after cooling, of a very abundant granular 
substance, which is morphine colored, mixed with resin, nar- 
cotine, and a little meconate of lime. This impure morphine 
should be wholly soluble in boiling alcohol, should saturate 
the sulphuric and muriatic acids diluted with water, neu- 
tralize them completely, become colored deep red by contact 
with concentrated nitric acid, and almost totally dissolve in a 
weak solution of caustic potash. 

Now, the substance under investigation will be quite differ- 
ently affected. It separatesand mixes promptly with the water; 
one part of the insoluble matter precipitates in the form of a 
dirty yellow magma, the other remains indefinitely suspended 
in the liquid and gives it an emulsive aspect; its clarification 
cannot by any means be attained. Shaking it with albumen, 
and then boiling it, produces no change: alcohol poured upon 
it, neither separates the gummous nor the amylaceous matter. 
The subacetate of lead occasions neither a precipitate of color- 
ing or resinous matter. Lastly, in mixing it with animal 
black, and trying to filter it through paper, you succeed, only 
after a long time and with some trouble, in procuring a few 
ounces of liquid, which, however, always remains turbid, and 
offers but in a slightly sensible manner some of the reactions 
of genuine opium. 
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Thwarted by the impossibility of obtaining a transparent so- 
lution, and the separation of the resin, which should always take 
place, I reunited the liquids to a little of the resinous sub- 
stance which was deposited, and the whole was evaporated to 
an extract, and triturated while hot with ammonia in order to 
set free the morphine, and render it more soluble in alcohol. 
After several decoctions in this vehicle, I set aside the filtered 
liquids to cool, but instead of having crystals of morphine or 
narcotine, there was presented under the form of greenish 
yellow flakes, a substance altogether foreign to opium; collect- 
ed upon a filter and dried, it was afterwards burned upon 
charcoal, and I saw, then, that it presented the phenomena 
exhibited by fatty matters. 

The alcoholic mother waters were evaporated to dryness, and 
gave a little abundant residue, in which was found more of this 
waxy, fatty matter. Treated when cold by acetic acid to take up 
the morphine, the acid took a very deep color. On diluting 
it with water, a deposit of brown matter took place, but on 
filtering the liquid, and precipitating by ammonia, the preci- 
pitate obtained did not show, by the reactions, any indication 
of the presence of morphine or narcotine, owing no doubt to 
the resinous or foreign substances surrounding them; thus 
I was at first persuaded that this opium did not contain any. 
Nevertheless, fearing myself to be too easily satisfied, and that 
an error should escape me, by the negative results of the process 
I had followed, I took another method, and proved the exist- 
ence of a small quantity of both morphine and narcotine in this 
opium. After having brought the opium to the consistence of a 
soft extract with water aided by heat, I immediately boiled it in 
several successive quantities of alcohol; the filtered liquids 
gave upon cooling some waxy fatty matter which was sepa- 
rated: I then distilled it to separate the alcohol, and obtain an 
extract. This extract was mixed with a sufficiency of water 
to precipitate all that was insoluble: the aqueous solutions 
which were with difficulty filtered, were then boiled down, 
and precipitated, while hot, by ammonia, and it was then I 
could assure myself of the presence of morphine and a little 
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narcotine. I should observe, however, that a very small 
quantity of genuine opium treated by the same process, pre- 
sented in its reactions much more distinct characters, whilst 
with the other I had but doubtful reactions up to the precise 
moment I could see the isolated morphine. 

Though by this second mode of operation, I obtained mor- 
phine and traces of narcotine, which had at first escaped me, 
it follows not the less; taking together the physical characters, 
and the manner this opium comported with its chemical reac- 
tions, that it might be well to suppose that it was fabricated 
altogether from dregs of opium deprived of morphine and 
narcotine, with some common extractive matter, and a small 
quantity of genuine opium intended to give to the mass a lit- 
tle of its odor, and some traces of its principles; as to the fatty 
matter found in this novel compound, it has been incorporated 
with it to render it pliable and cohesive. But this combination 
appears to be a result of experiments which have led the 
defrauders to the sufficiently exact imitation of so valuable a 
product. I will add, moreover, that within fourteen years, 
in the considerable quantities of opium I have operated 
upon for the extraction of the morphine, and in the numerous 
trials I have been able to make upon opium of every quality, 
I have never met with any, even among the worst, which 
had the least analogy with the last. In none have I found 
fatty matter by treating them directly with boiling water, 
nor such trifling quantities of morphine and _ narcotine. 
What at first appears astonishing, is, that they had even ex- 
hausted the dregs of the narcotine which should be obtained. 
But the surprise will not be greater at this refined cheating 
operation, upon learning the use which cupidity knows how 
to make of it. It is not only the opium they seek to imitate 
or falsify, but morphine likewise. Of late I have had 
occasion to convince myself, in examining several specimens 
despatched to Paris, that morphine, sold in commerce at a price 
below its value, was falsified. 

I have found in morphine from Germany, as much as 
seventeen per cent- of narcotine; others taken from Marseilles, 


‘ 


322 SELECTED ARTICLES. 


where a great deal is prepared for Italy, contained upwards 
of fifty per cent. It was so distinctly visible to the naked 
eye, that it could be separated with the point of a penknife. 
Let it not be said that the narcotine proceeds from the opium 
employed: this excuse would be absurd and inadmissible. 
The factor, if not ignorant, or of bad faith, cannot leave in 
morphine so large a quantity of narcotine, and, besides, there 
is no opium which contains morphine and narcotine in equal 
parts. 

It is then evidently narcotine added afterwards,—obtained 
from the dregs of opium, or bought at a price inferior to that 


of morphine. 


Means of Separating Morphine from Narcotine. 
Very often in examining morphine with the naked eye, or 
the magnifying glass, you may distinguish, if you have a little 
practice, the narcotine that is mixed with it, by the form of 


its crystals, which are in flattened needles, and present to the 
light a silvery reflection, whilst morphine is in small transpa- 
rent quadrilateral crystals. But to be more certain, it should 
be exposed to chemical investigation; I will mention, then, 
the different means indicated of separating one of these sub- 
stances from the other, and particularize the one which should 
be preferred. 

Ist. By boiling the morphine in ether, decanting, and eva- 
porating, you will have crystals of narcotine. 

2d. By shaking, while cold, with weak acetic acid, a mix- 
ture of morphine and narcotine, and repeating this operation 
several times, until a new portion of acid ceases to become 
saturated, which will be known by litmus paper taking a slight 
red color, the morphine alone will be dissolved, leaving the 
narcotine behind. 

3d. Lastly, by using a solution of caustic potash, which 
effectually dissolves the morphine without attacking the nar- 
cotine. This process, which we owe to Mr. Robiquet, is, 
without contradiction, that by means of which the separation 
of these two substances is more completely attained. 
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I will merely remark, that you must be careful to employ 
a very limpid solution, marking about 20°, by the hydrometer 
for salts. If more concentrated, the narcotine deposits with 
too much difficulty; if weaker, its action becomes feeble, and 
the operation is less prompt. So when you wish to assure 
yourself of the purity of some morphine, it will be sufficient 
simply to weigh a determined quantity, reduce this to pow- 
der in a porcelain mortar, then add to it the solution of potash 
in excess, and shake it. If the whole of the powder dissolves, 
and after having poured the liquid into a test glass, it remains 
limpid, then you have operated upon pure morphine; but if, 
on the contrary, the liquid remains cloudy, and after half an 
hour’s repose, forms a crystalline deposit, this deposit will 
be narcotine. Nevertheless, to be assured of the success of 
the operation, it will be well to decant the potash liquid and 
triturate the insoluble portion once again, with some solution 
of potash; afterwards, wash well the residuum with water, to 
take up the potash with which it is impregnated, and collect 
it upon a filter, when you can ascertain the proportion it bears 
to the morphine. As to the morphine dissolved by the pot- 
ash, it will be observed, that, after twenty-four hours, it will 
begin to crystallize, according as the solution becomes satu- 
rated with the carbonic acid of the air: but if you wish to 
withdraw it immediately, all that is necessary is to saturate 
the solution, allowing a slight excess of acid, then adding 
ammonia to the liquids brought to the boiling point, and you 
will obtain it precipitated in a grained form. 

I have always followed this process in analysing the adul- 
terated inorphine which I had at my disposition. However, 
as I wished as much as possible to collect the narcotine, such 
as it had been introduced into the mixture, I contented my- 
self with merely shaking the suspected morphine without 
trituration, with several different portions of solution of potash, 
and decanting each time the alkaline liquid. . I afterwards 
washed the residuum in water, sharpened with acetic acid, in 
the view of removing from it either some little morphine that 
might remain, or a little potash; and having satisfied myself, 
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by the contact of concentrated nitric acid, that it took no 
longer a red color, and did not become blue by trituration 
with the persalts of iron, I could then proportion the pure and 
perfectly crystallized narcotine. 

Lastly, to terminate all that concerns opium, I will observe 
that the extracts sold in commerce are mostly of bad quality, 
and badly prepared. Some of them are made by digestion in 
boiling water, and contain considerable quantities of resinous 
matter: others, and these are more general, are made with 
the opium of Alexandria, which several very conscientious 
apothecaries, deceived by its appearance, have always con- 
sidered as good opium. One may judge of its great import- 
ance, and the care that is required, whether in the choice of 
opium intended to make an extract, or in the preparation 
of the extract itself, by relating here what happened to 
one of our colleagues, who had prepared, with the Alexandria 
kind, some extract, almost inert compared with what he had 
been in the habit of furnishing, and which, up to that time, he 
had always prepared with Smyrna opium. The person who 
made use of it, in large doses, (100 grains per day,) made 
some reproaches, and asked him if he had not given him a 
stale preparation. What then might have been these reproaches, 
had he been served, which might have been done in good 
faith, with the false opium here signalized? This anecdote, 
which we have from an undoubted source, with all the facts 
contained in this notice, ought then to put all pharmaceutists 
upon their guard against the fraud and avidity introduced 
into the commerce of opium, one of the most important sub- 
jects of our Materia Medica. 
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THE SARSA OF THE RIO NEGRO. 


ART. XLVIIL—SARSAPARILLA, THE SARSA OF THE RIO 
NEGRO, AND THE VARIOUS PREPARATIONS OF SARSA- 
PARILLA, By Jonn Hancock, M. D. 


Tue xarave del rey, or Rio Negro compound, has 
become known and highly appreciated by many emi- 
nent physicians in North America, as an efficacious re- 
medy in chronical disorders. It is this species which, 
as Humboldt justly remarks, is the most active of all 
that are known, and much preferred to the zarza of the pro- 
vince of Caraccas, or of the mountains of Merida. That it 
has not come into more general use in this country, may be 
accounted for from the difficulty there exists in procuring the 
necessary ingredients which enter its composition, and which 
are indigenous and peculiar to the American Continent. 

In the “United States Dispensatory, of 1836, edited by 
Drs. Wood and Bache, this subject has been treated at some 
length, and those gentlemen unite with me in opinion, that 
the present manipulations of sarsa are extremely imperfect, 
and calculated to spoil a most useful and important rémedy; 
repeated experiments having proved that the long boiling dis- 
sipates the volatile principles, and destroys other properties, 
and that water alone is a very imperfect menstruum for hold- 
ing its alkaloid in solution. 

According to experiments made by several eminent conti- 
nental chemists, three or four alkaloids have been named as 
being the active principles of sarsaparilla; but more recently 
M. Paggiale reduces these principles to one only, stating that 
they are decomposed by heat, and that the pith as well as the 
bark contains salsaparine. The active principle, he says, is 
very imperfectly taken up by water ; but is readily soluble 
in alcohol, acids, and ether, forming a solution which is very 
nauseous and bitter. These differences of opinion may rea- 
sonably be accounted for, when we consider the variety of 
roots there are passing under the common denomination of 


sarsaparilla. 
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As to the depreciation of the virtues of sarsa from excess 
of boiling, this important fact is known and acknowledged by 
continental chemists; and practical experience in the Oronoko 
has proved, that preparations made with vinous or spirituous 
menstrua, prove far more efficacious than those with water; 
unless, indeed, fermentation be employed, which, by the 
spirit and acid formed, evolves the active elements of the 
root. It is evident that, whether the principle be understood 
or not among the Spaniards, those people have a much better 
method of preparing it than is known and followed in this 
country. 

There are numerous species of this plant, and divers other 
roots similar in appearance, that pass in the market as genuine 
sarsaparilla; although, in fact, many of them have none of the 
properties peculiar to the genuine plant. Amongst the roots 
sold for sarsaparilla, may be mentioned one of the class Pen- 
tandria, a species of periploca, and which, although exten- 
sively used, claims no affinity to the genus Smilax. This 
plant is brought from the East Indies; it contains but little 
farinaceous matter, and therefore affords a very clear decoction 
or infusion. On this account it appears to be favorably re- 
ceived ; its poverty being thus its chief recommendation. 
Even in some of the true species of Smilax the active powers 
are so exceedingly slight as to be scarcely deserving of notice. 
Thus, even the Jamaica sarsa, which in this country commonly 
passes for the best, is held in slight estimation by the Ameri- 
cans, practical experience having convinced them that its 
powers are very limited. 

Dr. Duncan, in his “ Edinburgh Dispensatory,” observes, 
“the roots have a bitterish, not ungrateful, taste, and no smell; 
it is, however, a very inert mucilaginous substance;’’ and 
Mr. Brande, in his “ Manual of Pharmacy,” has repeated 
nearly the same observation. This proves most clearly, with 
due deference be it spoken, that neither of these gentlemen 
ever possessed the slightest knowledge of the genuine sarsa, 
and, also, that they were not aware of any means of distin- 
guishing the good from the bad; in fact, they judged only 


from appearances, and not from the sensible qualities which 
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afford the only correct criterion. It is to be regretted, as 
highly detrimental to the advance of knowledge, that authors 
should thus proceed copying each other, adopting every opi- 
nion and every dogma, true or false, and giving the sanction 
of their names to numberless errors, without reflection and 
without investigation. The gentlemen above named, are 
enrolled among the high authorities, and, as a matter of 
course, their opinions regulate the inferior writers; it was, 
therefore, a duty incumbent upon them to consider well, and 
duly investigate, such matters, ere they gave their opinions to 
the world. 

Before my paper on this subject appeared on record no one 
seemed to be aware that the genuine sarsaparilla, when 
chewed, impressed a nauseous acrimony on the mouth, and 
especially on the throat and fauces. 

My remarks upon this subject, addressed to the Medico- 
Botanical Society, have been reprinted entire in the “Journal 
of the Philadelphia College of Pharmacy,’ vol 1., and trans- 
lated into the Italian, French, German, and most other Euro- 
pean languages; and my deductions as to the proper solvents 
of the active principles of sarsaparilla have been confirmed by 
some of the ablest experimental chemists of France and Ger- 
many.* From the notice taken of the subject, (in France 
and North America particularly,) we find it has obtained a 
much higher consideration abroad than in this country; this 
I think is to be attributed to its unbounded extent of com- 
mercial speculation, and the consequent substitution of other 
plants which are brought to this market from every quarter 
of the globe,t as likewise to the defective methods of distin- 
guishing the comparatively small quantity of the genuine 
from the abundance of non-medicinal roots sold under the 


* In proof of this see “* Journal de Pharmacie,” vols, 15, 16, and some 
subsequent numbers. 

+ Professor Marsius, in his learned and elaborate work, the “ Pharma- 
cognosia,”” has enumerated no less than thirteen different kinds belonging 
to other genera which are sold as the genuine sarsaparilla, but which in 
fact have no alliance with it, except in the basis of the roots. 
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name of sarsaparilla; to this may be added the insufficiency 
of the menstruum employed, and the faulty, not to say de- 
structive method pursued in its preparation, especially from 
its long boiling, as directed by the colleges; the Rio Negro 
sarsa is mostly consumed in the Oronoko, Varinas, and other 
neighboring parts, being constantly employed by them as a 
substitute for mercury in syphilitic and all chronical disorders; 
as an article of commerce it never finds its way into this 
country, and even should it do so, it would be lost among the 
many roots passing under the common denomination of sarsa. 
I have often regretted that measures had not been taken by 
some one well known to the faculty to supply the public with 
the genuine xarave del rey, or compound of Rio Negro sarsa- 
parilla, and this more especially, since I find certain spurious 
preparations assuming that name without the least pretensions 
to it; in fact, being entirely deficient of its efficacy or healing 
properties. With some of these preparations my own name 
has been most unaccountably used; and to such an extent has 
this been done, that having a stock of the genuine material, 
and the several ingredients which enter this compound, toge- 
ther with facilities for a regular supply of the same, it is my 
intention, on some future day, as a measure of self-defence, 
and in order to prove its efficacy, to have prepared, under my 
own immediate direction, the true and genuine compound Rio 
Negro sarsaparilla. Lancet. 


ART. XLVIIIL—ADULTERATION OF OPIUM. 


WE have already spoken of the introduction into France 
of a quantity of opium, either adulterated or deteriorated by 
the abstraction of its morphine. The following directions, 
drawn up by M. Thiboumery, will enable those who deal in 
opium to determine the value of the material which they are 
about to employ for the preparation of morphine, &ce. 
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A given quantity of opium (two pounds) is to be divided 
as minutely as possible, and then infused, four times succes- 
sively, in four pounds of water; the infusion having been fil- 
trated separately are to be reduced, by evaporation, to the 
form of extracts; the latter are then to be dissolved, each ina 
pound of cold water, and the insoluble residua are to be tritu- 
rated in water until the fluid remains colorless. The whole 
of the liquids are now to be collected together and submitted 
to evaporation, until they mark 10° by the areometer; in this 
state they are to be precipitated by ammonia, and allowed to 
become cool. When the fluid is completely cold, the preci- 
pitate is placed on a filter, and washed with cold water, until 
the latter passes off colorless. The precipitate is then again 
washed with alcohol, at18°, which removes the coloring mat- 
ter. The solid product is now dried and treated with boiling 
alcohol, at 36°, a small quantity of animal charcoal being ad- 
ded; the dissolved matter is now filtered; one half is separated 
by distillation, and the remainder placed in a glass vessel, and 
ailowed to crystallize. The crystals of morphine are then 
separated. As some of the crystals of morphine contain a 
resinous matter they must be washed with strong, cold alco- 
hol, to separate the latter substance; they are then thrown 
upon a filter, allowed to dry, and weighed. 

The alcohol, which has been employed for the purpose of 
washing, also contains some morphine; to obtain this, the al- 
cohol is submitted to distillation; the extractive residue is 
treated with water, acidulated with hydrochloric acid, a small 
quantity of animal charcoal being added; the matter is then 
filtered, and precipitated by ammonia; the precipitate is 
now treated in the same manner as that obtained by evapora- 
tion. 

The ammoniated waters also contain some morphine. To 
obtain the latter, they are submitted to a slow evaporation, 
until the extractive matter remains as dry as possible; this 
extract is then mixed with some animal black, and treated 
with boiling alcohol; the alcoholic solution is filtered, and the 
morphine obtained by evaporation. The presence of narco- 
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tine may be detected by a weak solution of potass, which 
takes up the morphine, and leaves the narcotine undis- 
solved. 

A number of experiment made with various samples of 
Smyrna opium, show that the average quantity of morphine 
obtained from a pound of that opium is eight and a half to 
nine drachms.—Journ de Chimie. 


ART. XLIV.—VEGETABLE CHEMISTRY. 


To the Editor of the Lancet, 
Sirn:—The following experiments, illustrative of the con- 
stituents of gooseberrries, at different periods of their growth, 
have been conducted during the present summer, and if wor- 


thy of notice, you will oblige me by inserting them in your 


valuable Journal. 
I am, sir, your obedient servant, 


SaMvEL WriGart. 
Nottingham, Sept. 11th, 1833. 


Experiment 1.—Some unripe gooseberries, collected about 
the latter end of June, were carefully beaten to a pulp, and 
then acted upon by successive portions of alcohol, until every 
thing soluble in that menstruum was removed. The several 
alcoholic solutions, after intermixture, were subjected to slow 
evaporation. When all the spirits had disappeared, there re- 
mained a small quantity of sour fluid, tinged green by the co- 
loring matter of the fruit, This liquid was diluted with five 
times its volume of distilled water, and after standing for 
some time, was filtered, to separate the coloring matter, which 
had wholly subsided. The clear fluid was then divided into 
four equal parts, and examined in the following manner: 

To the first portion was added sulphate of iron, when a 
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dark brown color immediately resulted, which had every ap- 
pearance of malate of iron. 

The second portion was treated with acetate of lead until it 
ceased to occasion any turbidity. When the deposition was 
completed, a little more water was added, and the mixture 
heated to ebullition. After boiling for two or three minutes 
the whole of the precipitate was redissolved; it was then fil- 
tered, and set aside to cool. In about an hour, the inside of 
the glass displayed a beautiful arrangement of minute crystals 
of extreme whiteness. These crystals were collected, dried 
on bibulous paper, diffused through distilled water, and then 
decomposed by sulphuric acid. The sulphate of lead was al- 
lowed to settle, and the liquid, after filtration, was tested with 
sulphate of iron, when the characteristic brown color again 
resulted. 

The third portion was tested with nitrate of silver. On the 
addition of this salt a darkish precipitate was obtained, soluble 
in boiling water, out of which it crystallized on cooling in 
shapeless particles that were nearly black from the reduction 
of oxide of silver. 

The fourth part, by digestion in nitric acid, on a sand bath, 
and a heat of 130°, was totally converted into oxalic acid. 

The residue left by the alcohol, indicating no traces of 
acidity, was boiled in repeated portions of distilled water, un- 
til all the soluble matter was removed. The solutions, after 
being mixed and concentrated, were suffered to cool, when a 
small quantity of bitartrate of potass was deposited, and the 
liquid on examination displayed all the characteristics of 
gum. 

The matter left by the boiling water was small in quantity, 
soluble in liquor potassz, and, to all appearance lignin. 

Experiment 2.--Some gooseberries were gathered before 
they were fully ripe, having a bright red instead of a deep 
claret hue, and after due crushing were boiled in repeated 
portions of strong alcohol. The alcoholic solutions were in- 
termixed, allowed spontaneously to evaporate, and the residual 
matter redissolved in distilled water. Acetate of lead was 
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then added so long as any precipitate was obtained, by which 
means all the malic acid was thrown down. The liquid was 
then filtered, and set aside to evaporate. The produce of 
evaporation was a thick fluid, of a very sweet taste, and not 
disposed to crystallize: but after exposure in a vacuum, the 
microscope discovered an arrangement of shining particles, 
and I have no doubt that by careful management, distinct 
crystals of sugar might be obtained. At all events, the expe- 
riment proves the existence of sugar in the fruit at this period 
of its ripening, whilst in the immature state not a particle was 
found. A quantity similar to that used in Experiment 1, was 
employed to ascertain the proportion of mucilage, and on ex- 
amination there did not appear to be above half the weight. 
Another selection was also made, and examined as in Experi- 
ment 3, but so small a trace of alcohol was obtained, as 
scarcely to justify a belief in its independent existence. 

Experiment 3.—A quantity of gooseberries was collected 
at the time when they appeared to be fully ripe, and after 
careful bruising were diluted with half their weight of distilled 
water, agitated, and then allowed to settle. During this time 
the vessel containing the fruit was immersed in water cooled 
down to 46°, so that no change could result from the influence 
of héat. Without such precaution it is is obvious that the ex- 
periment would have been faulty. When the husks and denser 
portions had subsided, the supernatant fluid was carefully 
skimmed off, introduced into a glass vessel with a narrow 
neck, and then saturated with carbonate of potass. When the 
saturation was completed, the fluid swimming at the top was 
removed with a delicate pipette, and dropped upon a bit of 
camphor placed on a slip of glass under a magnifier. On 
looking through the microscope a sort of vibratory motion 
was discovered, the camphor rapidly dissolved, and in a few 
seconds the spirit had evaporated, leaving a thin lamina of 
camphor over the whole extent of surface previously traversed 
by the fluid. . 

Another quantity of gooseberries of the same age was col- 
lected, bruised, and submitted to distillation in vacuo. The 
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distilled fluid, after saturation with carbonate of potass, fur- 
nished a liquid which dissolved camphor, burnt with a blue 
flame, and exhibited all the characteristics of alcohol. 

These experiments I have many times repeated, and with 
similar results. I also examined some specimens of goose- 
berries at this age, to discover their proportion of sugar, and 
invariably found it very sensibly less than that contained in 
them a fortnight before. Malic acid was also present, but it 
was small in quantity. 

Experiment 4.—Some gooseberries that had passed the 
period of maturity were submitted to very careful analysis; 
neither sugar nor alcohol was discovered, acetic acid and mu- 
cilage being the predominants. 

These experiments appear to justify the following in- 
ferences:—1st. In the unripe state, gooseberries consist chief- 
ly of mucilage, lignin, malic acid, and bitartrate of potash. 
2d. When nearly arrived at maturity, they contain an abun- 
dance of sugar, its presence being attended with a dimi- 
nution in the quantity of gum, part of this substance having 
been converted into sugar. 3d. When they are completely 
ripe, their components are more numerous than at any other 
time; sugar and alcohol being additional to the constituents of 
the unripe berries. 4th. After the period of maturity is past, 
their composition again becomes simple, the only appreciable 
matters being lignin, mucilage, and acetic acid. 

Now it will be obvious that some of these constituents are 
formed by vital, and some by chemical processes. When a 
gooseberry is first formed, it is by the exudation of a little 
mucilaginous fluid at the extremity of the stalk, that afterwards 
attaches it to the tree. Through this fluid, inspissated by 
warmth and air, delicate fibres ramify in all directions, pro- 
ceeding from the stalk, their origin, and terminating at the 
opposite extremity. These fibres interlace, and supported by 
the mucilage, which serves at once for their matrix and sus- 
tenance, at last form a perfect boundary, by which a defence 
is provided, and from which a considerable secretion is ob- 
tained. These fibres are lignin, the bed through which they 
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ramify is gum. These are the only substances of which a 
rudimental gooseberry consists, and both are the produce of 
vital action. 

In the next stage malic acid is formed, which is also a vege- 
table secretion; and whatever may be the origin of the potass, 
there is no doubt of the tartaric acid being a vegetable product. 
As the period of maturity arrives, sugar is formed. Now, 
when we remember that the best analyses agree in assigning 
nearly the same constituents to sugar as to gum, making them, 
isomeric, we require no direct chemical action, but merely a 
little variation in the functions of vegetable life to render the 
gummy matter saccharine. A little longer, and alcohol is 
generated. Now, though it is as certain that sugar is suscepti- 
of a ready conversion into spirit, it must be remembered that 
the only chemical means is by fermentation, during which 
action the intestine movement is great, the heat much aug- 
mented, and the escape of gas voluminous; any of which pro- 
cesses would be incompatible with correct maintenance of 
vital function, whilst their combined influence would un- 
doubtedly prove its destruction. The great thickness of inspis- 
sated mucilage which lines the cortex of a gooseberry, would 
exclude the atmosphere too completely to allow fermentation to 
proceed; or, admitting its possibility, such mucilaginous tex- 
ture, aided by the firm covering of the lignin, would never 
admit the escape of any gas that might be formed, and rup- 
ture would consequently always accompany ripening. Be- 
sides, as chemical action, which is always attended with disor- 
ganization or decomposition, cannot proceed conjointly with 
the healthy functions of vegetable life, it follows that the 
alcohol must be formed by a vital and not by a chemical pro- 
cess. 

I am further inclined to this opinion from having been un- 
able to discover the slightest trace of alcohol in gooseberries 
gathered when sugar only was present, and allowed to stand 
in the sunshine until those which remained on the tree were 
distinctly impregnated with spirit; and it has only been by 
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a considerable elevation of temperature that I have ever been 
able to procure spirit from such berries. 

At this period, which is the state of perfect maturity, the 
proportion of malic acid is small, not one-third of that con- 
tained in the immature state; and I am inclined to the opi- 
nion, that it is either some change in the composition of the 
malic acid, or a peculiar combination formed between it and 
the mucilage which will at once account for its apparent 
absence and the color of the fruits. In the next stage we 
find different appearances and results. The vessels which 
carried on the circulation between the parent tree and its de- 
pendent berry are now obliterated, vital action ceases in the 
fruit, and chemical changes supervene. The thick jayer oi 
mucilage lining the husk breaks down and softens into a loose 
pulp, the husk becomes thin and permeable, absorbs oxygen, 
and rapidly decomposes. It requires only a slight alteration 
in the constituents of the alcohol, and vinegar is formed di- 
rectly. Thus, 1 eq. of the former, consisting of 4 ¢.4+6 h.+ 
20. if added to 4 eq. of oxygen, produces 1 eq. of acetic 
acid=4 c.+3 h.+3 o. and 3 eq. of water. This is a change 
which may be explained by theory, but which is equally sub- 
stantiated by experiment; for when the alcohol disappears, 
vinegar and water invariably supply its place. 

The presence of alcohol in ripe fruit is rather a remarkable 
circumstance, and I am not aware of its having been described 
before. But in the mode of investigation which I have adopted, 
(precisely as described in this paper,) I do not think that any 
mistake could arise, or the spirit have been a product instead 
of an educt. Had I employed ordinary distillation, the alco- 
hol, as long since shown by Gay-Lussac, would have been 
much more abundant, the greater part of it being formed du- 
ring and not prior to the distillation. But by distilling in va- 
cwo, that inaccuracy is obviated; and by separating the alcohol 
without any distillation whatever, an additional proof of its 
existence is furnished. 

I think it not improbable that future investigators will de- 
tect spirit in most fruits, and I am far from thinking that 
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their flavor does not in some degree depend upon it; at least 
this idea applies to gooseberries, for when they are sweetest 
to the taste, the quantity of sugar which they contain is greatly 
less than when their flavor is not nearly so saccharine. They, 
however, very readily part with their spirit. Thus, when 
berries are first collected their flavor is exceedingly full and 
generous, but if allowed to stand for some time they acquire 
a dead and insipid taste; there is a sweetness, but the full 
rich flavor is gone,—the spirit has evaporated; for analysis 
conducted forty-eight hours after they have been gathered 
discovers none. If, again, ripe gooseberries be subjected to 
heat, they have a strong tendency to become acid, apparently 
without being previously converted into alcohol; thus, how- 
ever sweet such fruit may be upon the tree, it becomes insup- 
portably sour by baking. But if a little sugar be first added, 
it prevents acidification, and disposes the formation of a consi- 
derable proportion ofalcohol. Hence the superiority of a fruit 


pies which are sweetened before cooking, the flavor being de- 
pendent not so much upon the sugar as the spirit to which its 
presence gives rise. The addition of even a trifling quantity 
of alcohol before baking still further improves their flavor, for 
it encourages the formation of such a quantity of spirit as will 
sometimes indicate its presence by its effects. 


ART. L.—NEW OBSERVATIONS UPON THE IODIDE OF 
AMIDINE, By J. L. Lassaiene, 


In 1833 we gave the name of iodide of amidine to the 
combination of iodine with the interior and soluble portion of 
fecula; we then showed what were the properties of this sin- 
gular compound, upon which heat exercised a remarkable de- 
coloring action, as we were the first to demonstrate to the 
Royal Academy of Sciences. 

The results to which we have arrived are such as to cause 
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us to regard this combination of iodine and amidine as solu- 
ble in water, contrary to the opinion of some chemists, who, 
since our experiments, have endeavored to prove, that this 
blue compound was only in suspension, in the liquid, in the 
state of extreme division. The observations which we had 
made at that time, and those of a more recent date, confirm 
our first observations. 

1. A solution of iodide of amidine prepared during the 
month of July, (1833,) by pouring a solution of iodine into 
the soluble part of fecula, obtained by treating with cold 
water bruised and triturated grain, was placed in a closet free 
from all luminous rays. This solution examined month by 
month, up to this time, during the four years that have passed, 
has not formed the least deposit. It had constantly the ap- 
pearance of a homogenous solution, equally colored in all its 
parts, of a fine indigo blue, and moreover constantly acted like 
a solution of iodide of amidine, recently prepared. The long 
lapse of time through which we have preserved, exempt from 
the action of light, this blue liquor, without its having sensibly 
lost any of its intensity, proves that this matter offers all the 
characters of a real combination, for the amidine itself, dis- 
solved in water, undergoes, in some weeks, acomplete decompo- 
sition, or at least has lost the property of being colored blue by 
a solution of iodine. 

This fact, of which we are witness, presents in itself much 
interest on account of the stability of the compound of iodine 
with an organic principle under the circumstances related 
above, since its aqueous solution at the end of four years, pre- 
served with the care indicated, offered nearly the same physi- 
cal and chemical characters. 

2. The action of cold upon a solution of iodide of amidine 
has afforded us some new facts to corroborate the opinion 
which we have formed upon the true nature of this combi- 
nation. 

The solution of the iodide of amidine which was the object 
of the preceding observations, was exposed to the low tempe- 
rature of the last week of January; it congealed between 4° 
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and 5° C. During this solidification, its color was deepened, 
and became of a blue black. Exposed in this solid state to 
the open air for a night of January, during which the ther- 
mometer fell to —10° or 11° R. the congealed mass, under the 
influence of this cooling, had acquired a yellowish brown co- 
lor, which it retained at 10°, and lost gradually as the tempera- 
ture rose, repassing to a deep blue; placed in a warm cham- 
ber, it liquified by little and little, and during its change of 
state, there was a separation of the iodide of amidine from 
the water; for this latter was no longer colored, and the iodide 
was deposited, in the form of blue flocculi, at the bottom of the 
vessel. 

This freezing of the iodide of amidine by the action of cold, 
and its separation from the water which held it in solution 
previous to its congelation, can be attributed, in our opinion, 
only to the cohesion which had taken place between the mole- 
cules of this compound, which cohesion had modified its affi- 
nity for the water. In fact, we have proven that by gradually 
heating this aqueous liquor in which the iodide was only in 
suspension, and not dissolved, the water, by an elevation of 
temperature of +55° to 60°, became colored of a fine blue by 
redissolving it, and then presented all the characters of a solu- 
tion colored and permanent even at common temperatures, 
with the properties which the blue solution of iodide of ami- 
dine, possessed before its congelation. 

This observation, joined to the former, does not permit us 
to doubt of the reality of the solubility of the iodide of ami- 
dine in water at common temperatures, but that it evidently 
separates when a physical force tends to unite its molecules, or 
when a chemical action determines its union with other bo- 
dies which then renders it insoluble in water. 

We cannot pass over in silence a curious observation, which 
we have likewise made upon the solution of amidine prepared 
for four years, and which is not presented by the amidine so- 
lution recently prepared as a point of comparison; it is the 
change of color which takes place in the former solution 
when congealed and exposed to the temperature of —10°; the 
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solid mass, from being of a blue black, became of clear yel- 
lowish brown, and this color remained as long as the tempe- 
rature continued stationary; but as it rose, the yellowish brown 
disappeared, and at —8° it began to pass again to the deep 
blue black; this change, which we reproduced at pleasure, 
many times, and which we exhibited to many persons, 
did not appear in a recent solution of iodide of amidine; 
which caused us to suppose that this singular phenome- 
non was due to a slight alteration which had taken place in 
the iodide of amidine during the long lapse of time since its 


preparation. 
Journ de. Chim. Med. 


ART. LL—THE PROCESS OF M. COZZI FOR OBTAINING 
CREOSOTE. 


A quantity of tar is to be placed in an alembic, and heated; 
the products of the distillation to be collected in a cylindrical 
vessel half filled with water. 

These products consist of acetic acid, eupione, parufine, and 
at the last, creosote, which is recognised by its specific gravity 
being greater than that of the water. 

The impure creosote is to be separated from the other pro- 
ducts, which are lighter, by means of a siphon, and sulphuric 
acid diluted with half its weight of water is to be added to it 
when separated; the creosote now occupies the surface of this 
liquid, which is heavier. This mixture is to be heated and 
having been caused to pass through a boiling mixture of acid 
and water, is to be collected and placed in a wide mouthed 
bottle, which is to be one-third full. It is to be left thus ex- 
posed to the contact of the air for three days, the air being 
frequently changed by opening the bottle. 

This product, composed in great part of creosote, as expe- 
riment will prove, when distilled a second time in a retort, 
heated by means of the flame of alcohol, will give a reddish 
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colored product. This product will, by three repetitions of 
this process, afford creosote as limpid as water, of an oleagi- 
nous consistence, strongly refracting light, of the specific 
gravity of 1.007, and boiling at 205° R. 

The creosote obtained by the method of M. Cozzi, has a 
peculiar odor and burning taste; it coagulates albumen, has no 
action upon the paper of turnsol, or upon tumeric paper; it 
is soluble in water, in acetic acid, and in alcohol; 100 parts of 
water at 20° dissolves a quarter part. 

M. Cozzi has proven that his process is economical, and 
that as much creosote as would cost eighteen francs, by another 
method, may be obtained 13 fr. 50, by his method. 

M. Cozzi says that creosote may be used: 1. to preserve 
animal aliments, and to prevent the putrefaction of dead bo- 
dies of men and animals. 2. To dissolve caoutchouc, gum 
lac, mastic, turpentine, copal, amber, and other resins, and to 
form with these solutions, coverings which do not crack, and 
varnishes which have a brilliancy not to be obtained by 
the use of alcohol and the volatile oils. 3. To dissolve color- 
ing matters and furnish solutions which may be used in dye- 
ing. 
He has already used creosote for the preservation of wood; 
the experiments on this point have been submitted to the 


Society for the Encouragement of the Useful Arts. A. C. 
Ibid. 


ART. LIL—ON THE SPECIFIC GRAVITIES OF NITRO- 
GEN, OXYGEN, HYDROGEN, AND CHLORINE, AND OF 
THE VAPORS OF CARBON, SULPHUR, ARSENIC, AND 


PHOSPHORUS, By Tuomas Extey. 


Arrer observing that each atom of common matter would 
attach to its sphere of repulsion an atmosphere of ethereal 
matter, equal, in the sum of the forces of its atoms, to the 
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ferce of that to which they are attached; and that alternate 
spaces of stronger and weaker attraction would succeed each 
other from the centre outward; it was noticed that Dr. Thom- 
son, by careful and repeated experiments, has ascertained the 
specific gravities of the following gases to be these:—viz. 
nitrogen oxygen 1°, hydrogen and chlorine 24, and by 
examining the experiments of the best chemists it will be 
found that no numbers can be fixed on nearer the truth than 
these. Nitrogen is the most permanently gaseous, and seems 
to be the most elementary in its character; the experiments 
of chemists nearly agree as to its specific gravity as follows: — 


.9691 Biot and Arago. 

.973 Thomson. 

.976 Berzelius and Dulong. 
.9705 Thenard. 


The mean of the first three exceeds $§ by oniy 54, of an 
unit, and the mean of all four falls short of it by the same 
very minute quantity. Two volumes nitrogen and one 
oxygen make two of protoxide of nitrogen, the specific gravity 
of which Berzelius found to be 1.5273; from this and the 
above we have for the specific gravity of oxygen,— 


1.1164 Biot and Arago. 
1.1086 Thomson. 

1.1026 Berzelius and Dulong. 
1.1136 Thenard. 


The first and last are a little more than 4°, and the two others a 
little less: the direct experiments of Dr. Thomson give 1.1117; 
these considerations afford sufficient evidence that 4° is either 
exactly the true specific gravity of oxygen, or that it scarcely 
differs from it at all. The same appears from other consider- 
ations. All gases have a degree of cohesion, and were it not 
for the pressure, would be held, between their attractions and 
the pressure of ethereal matter, in a state of equilibrium. 
Nitrogen forms the basis of the atmosphere, probably, because 
of its large sphere of repulsion; its proportionate quantity to 
VOL. IV, 44 
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that of oxygen will depend on the balance of affinity between 
the two, and that of oxygen for terrestrial bodies, affected by 
the tendency of the one to be a submultiple of the other; 
because in this case the attachment is more equable on all 
sides the oxygen; and as we know that the nitrogen is very 
nearly four times the oxygen, it follows that this is the exact 
ratio, from which we obtain +° exactly for the specific gravity 
of oxygen; since it was shown that nitrogen is 3. Ammonia 
in two volumes contains one of nitrogen and three of hydro- 
gen; its specific gravity was found by experiment as follows:— 
-590164 Davy; .590331 Thomson; .5912 Berzelius. The 
specific gravity of hydrogen, as derived from these separately, 
is .069368, .060479, and .07003; in these the agreement is 
very remarkable, being extremely near to 1°; Davy gives 
st255 in defect, Thomson’s 43,5 in excess; and that of 
Berzelius ,15,5 in excess; but this last chemist finds the 
specific gravity of hydrogen to be .0689 less than ;°:; the 
mean of his two experiments gives .06946, which exceeds 
2, by only z51,,5 of an unit, which agrees almost exactly 
with Dr. Thomson’s direct experiment. Berzelius and Du- 
long found the specific gravity of oxygen and hydrogen to be 
as 16.014 to 1, which also is very nearly identical with the 
above. Also, Gay-Lussac found the specific gravity of steam 
to be .6235, which gives for hydrogen .0692, which again 
scarcely differs from the above at all. Nothing can be more 
satisfactory to prove that the specific gravity of hydrogen is 
+2. Muriatic acid consists of equal volumes of chlorine and 
hydrogen without condensation. Dr. Thomson found by ex- 
periment that the specific gravity of this gas is 1.2843, which 
gives for the specific gravities of chlorine 2.4992, and this 
differs from 24 by less than the 54,5 of an unit. By 
direct experiment, Dr. Thomson found the specific gravity of 
chlorine exactly 23; Sir H. Davy found that a cubic inch 
weighed between 76 and 77 grains: the mean gives 2.5081, 
the same as before. Carbon is of great importance, the 
specific gravity of its vapor cannot be found by direct experi- 
ment, but may be determined from its combinations. The 
specific gravity of cyanogen was found by Gay-Lussac to be 
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1.8064, and it consists of one atom or volume of nitrogen and 
one of carbon, condensed into one volume; this gives for the 
specific gravity of carbon vapor .8342. Again, the specific 
gravity of olefiant gas is .9709 by careful experiments made 
by Dr. Thomson; and this gives for carbon vapor .8321; both 
these differ less than the ;,45 of an unit from 3%, which is 
nearly the mean between them. The same may be shown 
from carbonic acid, carbonic oxide, and other compounds. 
In a former paper I proved that 12 to 1 is much nearer the 
truth than 124 to 1 for the atomic weight of the specific 
gravity of carbon vapor. The accurate experiments of 
Dumas give the specific gravity of chloroform 4.2, and of 
chlorocyanic acid 2.153, and taking carbon }$ and hydrogen 
2° the former gives 2.4991 and the latter 2.5005 for the 
specific gravity of chlorine; all but identical with the above 
determinations. The vapor of sulphur presents a remarkable 
peculiarity. The specific gravity of sulphuretted hydrogen 
was found by Gay-Lussac to be 1.1921, and by Thomson 
1.1788; the former gives for the specific gravity of sulphur 
vapor 2.2436, and the latter 2.2188; both are nearly, and the 
mean very nearly 2°. The specific gravity of sulphurous 
acid is found by Davy 2.229, and by Thomson 2.221; both 
these also give very nearly %°, which lies between them; 
from these we should conclude that the specific gravity of 
sulphur vapor is %° double that of oxygen. But the specific 
gravity of sulphur vapor is, by the experiments of Dumas, 
between 6.51 and 6.617, and by those of Mitscherlitch, 6.9; 
the mean is very nearly %, or three times 4°. But what if 
sulphur vapor consist of single groups of three atoms each ? 
This would perfectly solve the difficulty; and is there in it 
any thing objectionable, or contrary to analogy? Etherine 
consists of single groups of six atoms each, and camphene of 
thirteen atoms in a single group, and there are many other ex- 
amples. This also follows from the fact that sulphur, after 
attaining by increased temperature its highest degree of 
liquidity, does, by increase of temperature, thicken till it be- 
comes a soft solid; and again, at a still higher temperature, 
becomes again liquid, and is by farther heat converted into 
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vapor. How can the thickening be but by the formation of 
the groups ? Without this be admitted, the fact is unaccount- 
able. And on this ground calulation gives %° for the specific 
gravity of sulphur vapor. ‘This also gives a reason for the 
fact, that sulphur crystallizes in two incompatible forms: 
Calculation gives for the simple vapors of arsenic and phos- 
phorus, the specific gravities 54 and 22; but the doubles of 
these, viz. 104 and 44, are very nearly the experimental re- 
sults, showing that their vapors are in single groups of two 
atoms each; from this arises their remarkable isomorphism. 
Hence this rule for finding the specific gravity of all gaseous 
bodies, simple or compound,—viz., add together the atomic 
weights of the atoms composing a single group, and multiply 
this sum by +*, the result is the specific gravity required. 
When the gas is in double groups, half the sum of the 
weights of its atoms is the weight of a single group; and 
atoms united by cohesive combination may be treated as 
mixed gases. ‘Thus we may be sure that the following num- 
bers are the specific gravities of the substance examined, viz.— 
22,49, and 4, or in decimals, N=.9722 
O=1.1111, H=.0694, Cl=2.5, C=.8333 S= 2.2222, As= 
5.2777, and P=2.2222. The facts above stated show that 
no number nearer the truth than these can be fixed on; hence 
they become eight important constants, which, if received as 
such, will spread their influence through chemistry, and give 
to it an uniformity very desirable in chemical research and 
nomenclature: it will make the language of chemistry more 
universal and easy, on which account it would yield me plea- 
sure if I could induce expert and experienced chemists, who 
are furnished with suitable apparatus, to experiment carefully 
on these substances, particularly on nitrogen gas, in order to 
confirm these results, or to correct them if requisite. At the 
commencement of this paper, I asserted that no physical 
theory could be true, unless it admit a change of direction in 
the acting forces. This I demonstrated in respect of 
Mossotti’s theory, (in the PAil. Mag. December, 1837,) and 
also in respect of Mr. Babbage’s modification of it, where 
two sorts of atoms are supposed, each repelling its own 
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particles according to some given law, and each attracting the 
other also according to some given law. Now, this is but a 
particular case of the following general proposition. Let 
there be any number of sorts of matter, each repelling its 
own particles and attracting each or any of the others, the 
forces being in each case governed by a given law; and pro- 
ceeding from the centre outward, indefinitely, without change 
of direction in any of them; then, after the equilibrium is 
attained, there can be neither attraction nor repulsion on dis- 
tant atoms. Admitting the new theory, it becomes a problem 
to ascertain the relative dimensions of the spheres of re- 
pulsion of the elements, as well as their atomic weights. The 
atoms of permanently gaseous bodies have large spheres of 
repulsion, especially if the atomic weights are small: thus 
hydrogen and nitrogen have large spheres of repulsion; and 
many reasons may be adduced to show that nitrogen has the 
greatest radius of repulsion of all the elements. ‘Ihe metals 
have very small spheres of repulsion, to which, probably, we 
may approximate from the atomic weights and _ specific 
gravities of the metals. Carbon seems to have the least sphere 
of repulsion of any known element: this follows from,—tst, 
its fixed nature, not being volatilized by the greatest heat; 
2d, its retaining the form it had in the vegetable; 3d, its 
giving out a very great quantity of caloric when two pieces 
of fresh charcoal are suitably placed in the electric current; 
Ath, its great hardness and reflective power, after having 
given out the caloric; Sih, its giving out caloric while absorb- 
ing light, from which arises its blackness; 6th, its different 
bulk in the form of lamp-black, being twenty or thirty times 
greater than in common cases, when it is prepared after the 
best manner; with other reasons, particularly the great 
variety of compounds of carbon and hydrogen which occur, 
with the frequency of their being isomeric. Mr. Exley con- 
cluded by suggesting an opinion, that there is another ele- 
mentary body, not yet discovered, which has both an exceed- 
ingly small sphere of repulsion, and an exceedingly small 
atomic weight, or absolute force. This probably enters 
largely into the composition of animalcules, and especially 
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their ova, which settling into the lowest parts of the atomic 
atmosphere, are equally defended from heat and cold. This 
substance, he conceives, gives rise to the miasmata of marshes, 
to infectious effluvia, and other concomitant exhalations: chlo- 
rine, acids, and other substances, owe their disinfecting 
qualities to their power of absorbing this substance into their 
atmospheres. If its existence should be ascertained, Microgen 
might be deemed an appropriate name. 
Atheneum— Transaction of the British Association. 


ART. LIIL—NOTE ON THE CONSTITUTION OF SALTS. 
By Professor Granam, 


Tue author hoped to be excused for drawing the attention 
of chemists to a distinction in saline combinations, which is, 
at present, too often overlooked, and confusion thereby occa- 
sioned. The orders of monobasic, bibasic, and tribasic salts, 
of which the phosphates proved types, have lately been greatly 
enlarged by the discoveries of Liebig and Dumas, respecting 
vegetable acids, and the distinctive characters of these orders 
are well understood. The best proof of an acid being bibasicor 
tribasic is, its combining at once with two bases which are iso- 
morphous or belong to the same natural family, as phosphoric 
acid does with soda and ammonia in microcosmic salt, and tar- 
taric acid with potash and soda in Rochelle salt. Water and mag- 
nesia, water and barytes, wate: and oxide of lead, are also 
constantly associated as bases in bibasic and tribasic salts, 
but never in true double salts, or combinations of two or more 
salts with each other, with which salts of the preceding orders 
are apt to be confounded. But it is too generally supposed 
that a metallic oxide cannot exist in a saline combination, ex- 
cept in the capacity of base, although in most of those bodies 
which are at present termed sub-salts, the whole or a portion 
of the metallic oxide is certainly not basic, but is attached to 
a really neutral salt, in a capacity similar to that of constitu- 
tional water, or water of crystallization. Oxide of copper, 
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oxide of lead, barytes, and the other metallic oxides included in 
or related to the magnesian family, appear to rival water 
(which isa member of the same family) in the frequency 
with which they discharge this function in the constitution 
of saline compounds, particularly of those belonging to the 
organic kingdom. Thus, the neutral organic principle orcine 
combines with five atoms of oxide of lead, according to 
Dumas, which replace five atoms of water, which orcine other- 
wise possesses. But it should be brought prominently into 
view, that neither the water nor the oxide of lead is basic in 
these compounds, but superadded to the orcine, like constitu- 
tional water,—a distinction which is well expressed in their 
formulz, by placing the symbols for water and oxide of lead 
after, and not before, that of orcine, or in the proper place for 
water of crystallization in the formula of a salt. Potash, soda, 
oxide of silver, and oxide of ammonium, on the other hand, 
are never found in this relation to a salt, or discharging any 
other functions than that of base to an acid. Hence, there are 
no such compounds as sub-salts of these bases. In Peligot’s 
late admirable paper on the varieties of sugar (“ Annales de 
Chimie,” &c., tom. 67, p. 113,) he has formed the compounds 
of that principle with barytes, lime, oxide of lead, and common 
salt, and determined their composition with great accuracy. 
Like preceding chemists, he considers them as salts, in 
which sugar is the acid, and the metallic oxide the base, and 
continues to speak of them as saccharates, although with an 
evident reserve. But the conclusion is by no means neces- 
sary, that sugar is an acid, and that the lime, oxide of lead, &c., 
are basic to it. On the contrary, sugar being a body neutral 
to test paper, is more likely to be a salt than an acid. That 
the metallic oxide attached to it discharges the function of the 
superadded water of crystallization of so many bodies, appears 
to me evident from the following circumstances:—1. It is se- 
parated from the sugar by the weakest acids, even by carbonic 
acid. 2. It replaces water in the sugar, which water can also 
be replaced in part by an equivalent proportion of chloride of 
sodium, or by the hydrates of barytes and lime. Now, basic wa- 
ter is never replaced by asalt, although constitutional water fre- 
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quently is. 3. But the circumstance which is decisive of 
the lime and oxide of lead not being basic in the sugar com- 
pounds is, that analogous compounds do not exist containing 
potash, or any of the strong alkaline bases of its class. No 
acid is known which forms a salt with lime or lead, that does 
not also form a salt with potash or soda; but these last, as has 
been stated, are never present in any other capacity than that 
of bases, and are thus disqualified from replacing the water or 
magnesian oxide in combination with sugar. The test of the 
non-basic character of water or a metallic oxide in a com- 
pound, is the absence of a parallel combination containing 
an oxide of the potash class. The fact that the combined 
water in sugar is strongly attached, and cannot be removed 
by heat, is no proof that the water is basic, for many nitrates, 
hyposulphites, &c., are known, the constitutional or superadded 
water of which cannot be removed by the same agency with- 
out destroying the salts. 


Constitution of Salts of— 


Cyanuric acid Cy; O; +3 MO 2 HOLS oa 


Fulminic acid Cy, 0,+2 MO. Salts 2 KO and KO+-Aq., and 

Cyanic acid Cy O + MO. 

Meconic acid Cis H Oi:+3 MO. Salts 3Aq.; and H+2Aq.; and 
2HO+KO and HO+2 KO. 

Metameconic acid Cig He +2 MO. Salts 2 Aq.; and HO+KO and 
2 KO; also HO+Aq. 

Pyromeconic acid Cio Hs; Os + MO. 

Citric acid Ci2 Hs O1,+3 MO. Salts 3 AqO; 3 NaO dried at 
200° centi.; 3 PbO; 2 PbO ;+HO. d 

Tartaric C, H4 Ow~+2MO0. Salts2 KO; HO+KO; KO+ 
NaO. 

Racemic same. Salts same. 

Tannic acid Cis Hs O09 +3M0. Salts 3 PhO; 2 HO+Ph0; 
and HO+2 PbO. 

Gallic acid C, H O,+2 M0. Salts 2 PbO; and HO+ PbO. 
Mucic Cio Hyg MO. Salts 2 KO; HO+KO; 2 Ag. 
(M represents an atom of metal. ) 

Ibid. 
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Observations on the Constitution of the Commercial Carbonate of Ammonia, 
by M. Scantan.—Having occasion (said Mr. S.) some months ago to 
make a quantity of the * Solution of Sesquicarbonate of Ammonia,” of 
the London Pharmacopeia, instead of adding, at once, the entire quantity 
of water necessary for the solution of the salt, I took a large jar of the 
commercial carbonate of ammonia, just as it is furnished by the manufac- 
turers, in lumps, and poured upon it barely as much cold distilled water 
as was sufficient to cover the salt, expecting, of course, to obtain thus a 
saturated solution. When the solution was completely a saturated 
one, (specific gravity 1.150,) it was decanted, and the undissolved salt 
covered with fresh distilled water. This, also, was suffered to stand 
until it ceased to increase in specific gravity; but | was surprised to find 
the gravity much less than that of the first solution. Successive portions 
of distilled water were added, as before, till the solution of the whole of 
the salt was effected ; and it was found, that solutions constantly decreas- 
ing in gravity, and smelling less of ammonia in proportion as the specific 
gravity decreased, were obtained. I satisfied myself that each solution 
was a Saturated one, by decanting it, taking its specific gravity and re- 
turning it upon the undissolved salt, until it ceased to acquire additional 
specific gravity, allowing for temperature. It was obvious from this, that 
the commercial salt operated upon, either originally consisted of two 
distinct salts, separable from one another by virtue of their different rates 
of solubility, or that the water decomposed and resolved it into two 
distinct carbonates of ammonia. My last solutions had scarcely any 
smell of ammonia, and afforded, on reduction of temperature, regular 
crystals of bicarbonate of ammonia. The first solution of sp. gr. 1.150, 
also afforded crystals on reduction of temperature, which, when dried on 
bibulous paper, smell powerfully of ammonia, and are, no doubt, the 
carbonate: these effloresce readily ; the bicarbonate does not, I was not 
aware, until apprised by Mr. Richard Phillips, that Dalton had noticed 
this action of water on the commercial carbonate of ammonia long ago. 
In vol. 3 of the Manchester Memoirs, will be found a paper by Dalton, 
put into my hands by Mr. R. Phillips, in which he notices the loss of 
weight and smell of the commercial carbonate of ammonia by exposure to 


air; and he proves there, that the salt which remains is constant in its 
VOL. IV, 44 
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composition, including always the same proportions of carbonic acid and 
waters: this he calls the carbonate, the other the subcarbonate. Dr. 
Dalton, in a letter dated the 3d of March last, refers me to this printed 
paper, in which there is no mention of the action of water, noticed above 
by me; but he gives me, in his letter, some additional facts from his notes 
in 1813, from which it appears he had observed precisely the same thing 
I did. He says, **1 took abundance of salt—that is, what is commonly 
called carbonate of ammopia—first poured (the same as you do) a small 
quantity of water on the salt, then tried its specific gravity, which was 
1.114; a second solution was 1.106, a third, 1.093, and, each diminishing, 
the last (seventh) was 1.043, when it was all dissloved. A like sample, 
dissolved altogether, had sp. gr. 1.086.’ Dr. Dalton then goes en to 
say, ‘It was evident from this, you will see, that there was a mixture of 
two Salts. I take it, there is no sesquicarbonate, nor other sesquz at all.” 
It would appear, ther, from the facts observed by Dalton, and more lately 
by myself, without any knowledge of his experiments, that the com- 
mercial carbonate of ammonia is not a homogeneous salt, a true sesqui- 
carbonate, as Mr. Phillips looks upon it to be, but a mechanical mixture 
of carbonate and bicarbonate—for, as I have already observed, the water 
must act in one or two ways—either it simply separates the carbonate, 
being the more soluble, from the bicarbonate, which is the less soluble 
salt, or it decomposes the sesquicarbonate (if such it be) in the same way 
that a crystal of nitrate of bismuth is decomposed by water. Now, if 
this latter were the case, the masses of the commercial salt, operated upon 
as I have described, would have been disintegrated--they must have 
been broken down to powder. But, upon experiment, this is found not to 
be the case. ‘The irregular masses of salt still retain, almost exactly, 
their original form and dimensions—they are, in point of fact, skeletons 
of the original mass, but consisting solely of a congeries of crystals of 
bicarbonate of ammonia, from the interstices of which carbonate of am- 
monia has been removed by the solvent power of the water, if we do not 
proceed so far as to dissolve all. What takes place here may be likened, 
in some measure, to bone from which the gelatine is removed by water, 
leaving the phosphate of lime. Independently of showing the true nature 
of the salt, this is of some importance, as it affords us a very ready mode 
of preparing hicarbonate of ammonia without waste, such as occurs by 
exposure of the commercial salt in powder of air, or without the trouble 
of transmitting a current of carbonic acid gas through its solution, as 
directed by the Dublin Pharmacopeia: indeed, the latter method is both 
troublesome and wastefal, for it is difficult to evaporate a solution of 
bicarbonate of ammonia without decomposition, Ihave found that water 
at 90° or 100° decomposes bicarbonate of ammonia, setting carbonic acid 


at liberty. 
Athenxum— Transactions of the British Association. 
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On the Blackening of Nitrate of Silver by Light, by M. Scanuayx.— 
Nitrate of silver was recommended many years ago, as well as I remem- 
ber, by Dr. John Davy, as a test of the presence of organic matter in 
distilled waters. He showed, that if nitrate of silverin solution be added 
to perfectly pure water, it is not altered by exposure to direct sunshine; 
but if the water contain a trace of organic matter, it will become black- 
ened. It would seem to follow, as a matter of course, from this, that 
solid nitrate of silver is not blackened by exposure to light, (although 
the contrary is stated in almost every work on chemistry,) unless it be in 
contact with organic matter; and this we find to be the case by experi- 
ment. Mr. Fergusson, some years ago, when he had the management of 
the chemical laboratory belonging to the Dublin Apothecaries’ Company, 
first showed me, that perfectly pure nitrate of silver is not blackened by 
long exposure to direct sunlight, but I believe he never gave further 
publicity to this fact, than mentioning it to his chemical friends in Dublin 
at the time. In consequence of some observations upon the blackening 
of this salt, made by Dr. Aldridge, of Dublin, in his review of Mr. 
Phillips’s translation of the Lordon Pharmacopeia, I was led to make 
the following experiment upon the subject :—I took twocylinders of per- 
fectly pure fused nitrate of silver, immediately as they were cast from the 
mould, and wrapped one of them in paper, in the usual way that it is found 
in the shops; the other cylinder was transferred to a glass tube, and 
sealed up hermetically, by means of the blow-pipe, without being suf- 
fered to come in contract with organic bodies: it was pushed from the 
mould into the tube by means of a glass rod. After a lapse of three 
days, the paper was removed from the first, and it was then sealed up in 
a tube, in a similar manner to the other. The two tubes were now ex- 
posed to the direct rays of the sun, and in half an hour the nitrate of 
silver that had laid in contact with paper was blackened, while that in 
the other tube was not altered by six weeks’ constant exposure. The 
whole amount of blackening of the cylinder that had been papered was 
produced in the half hour. Nitrate of silver, free from organized matter, 
is sometimes blackened. I find, by exposure to the air; but this may be 
owing to the presence, perhaps, of sulphuretted hydrogen, accidentally 
present. Atmospheric air, too, is, I believe, seldom free from organic 
matter, at least in London, as may be seen readily by looking through a 
sunbeam, 


On the Decomposition which is produced by the Action of Emulsin on 
Amygdalin, by Dr. R. D. Tomson and Mr. T. Ricaarpson.—Some 
years ago, Robiquet and Boutron-Charlard showed, that volatile oil of 
bitter almonds and prussic acid, which are obtained by the distillation of 
bitter almonds, do not exist naturally in the almonds, but result from the 
process, They further ascertained, that when milk of bitter almonds. 
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formed by triturating almonds with water in a mortar, is treated with 
strong boiling alcohol, white erystals are deposited, which separate 
in larger quantity on cooling. ‘To this substance they gave the name 
of mygdatin. Liebig and Wohler have determined this body to be 
an amide of amygdalic acid, represented by the following formula :— 
Cyo + Ha O2 

Subsequently the investigation was continued by Wohler and Liebig, 
who observed, that when a solution of amygdalin is brought into contact 
with a milk of sweet almonds, a most remarkable and peculiar action 
takes place—prussic acid and oil of bitter almonds are formed, as in the 
instance already mentioned, when milk of bitter almonds is distilled, 
without the artificial addition of amygdalin. Besides prussic acid and 
oil of bitter almonds, there is also formed sugar, which may be decom- 
posed by fermentation. ‘The solution, after the termination of the fer- 
menting process, affords a strong acid reaction, which is not produced by 
acetic, or any other volatile acid. When alcohol is added, and the solu- 
tion concentrated, thick white flocks are precipitated, which obviously 
contain no emulsin, because, when dissolved in water, they have no action 
upon amygdalin. From these and other properties, the flock would 
appear to be gum. The phenomena exhibited in the reaction described, 
which have been termed catalytic by Berzelius, resemble, in a great mea- 
sure, those which take place in fermentation, and their investigation 
promises to throw great light upon some of the most importaut processes 
of the vegetable and animal economy. With the view of assisting the 
elucidation of the subject, we have commenced with the examination of 
the essential ingredient of the milk of sweet almonds, which has been 
termed emu/sin. ‘The process by which we obtained this snbstance, was 
as follows: sweet alinonds were triturated in a mortar, and small por- 
tions of water were gradually added, until a milky fluid was obtained. 
This fluid was mixed with four times its volume of ether, and frequently 
agitated so as to effect an intimate mixture. A clear fluid gradually 
separated at the hottom of the stoppered bottle in which the experiment 
was made, and which, at the end of three weeks, was drawn off by means 
ofasyphon. This fluid was passed through a filter; and to one-half of 
the clear solution, a Jarge quantity of alcohol was added, which produced 
copious decomposition of white flocks, which were emulsin, From the 
other half the emulsin was separated by bringing the solution to the 
boiling point, when it precipitated in flocky coagula, ‘The emulsin pre- 
cipitated by alcohol was carefully washed with the same fluid, and then 
dried over salphuric acid in the vacuum of an air pump, to avoid the 
effects of heat. In this state is possessed the following characters : it is 
white powder, destitute of taste, smell, soluble in water, insoluble in 
alcohol and ether. When submitted to analysis in the usual way, the 
following results were obtained :—- 
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], .3485 grs. gave .618 grs. CO, and .2445 grs. H2 O. 
Il. .3625 grs. gave .6365 grs. CO2 and .2505 grs. Hy, O. 
The relation of the carbon and azote was as 3C: 1A. From these 
results we have then— 


I, Il. 
Carbon 49.025 48.555 
Azote 18.910 18.742 
Hydrogen 7.788 7.677 
Oxygen 24.277 25. 026 


100.000 100.000 


The fact of the existence of the substance operated on in the almonds 
appears to be established by its acting on amygdalin in the same manner 
as the milk of almonds alluded to in the commencement of the paper. 
After numerous trials with various re-agents, its most distinguishing 
character was elicited by the phenomena exhibited when boiled with 
barytes. During the whole of the boiling, which was continued for above 
six hours, ammonia was slowly and continaously disengaged. Through 
the solution a current of carbonic acid gas was passed, and the whole 
filtered ; the clear solution was evaporated to dryness, and the re- 
sidual salt, which contained a large quantity of barytes, possessed a 
strongly bitter taste,—thus leading to the conclusion that emulsin is an 
amide; and that the salt formed by the action of barytes, is a compound 
of barytes with an acid, which we propose to term emulsic acid, Froim 
this fact, we are inclined to infer that fibrin, gelatin, casein, &c. are also 
amides; but the careful examination of these bodies will form the subse- 
quent part of our investigation. —ZJb, 


On Galactin, by Tuomas Tuomson, M. D.—This is a substance which 
constitutes the principal ingredient in the sap of the Cow-tree, or 
Galactodendron utile of South America, which is used as a substitute for 
cream. The sap, on standing, throws up a white matter, soluble in boiling 
alcohol, but deposited as that liquid cools, ‘When well washed and 
dried, in vacuo, over sulphuric acid, it constitutes galactin. It is yellow, 
translucent, brittle, has a resinous aspect, and is tasteless. It is insoluble 
in water, but becomes white and soft by imbibing that liquid, It is 
soluble in alcohol and ether. This white compound becomes soft and 
ductile at 60°; at 117° it is still solid, but at 137° it is liquid. Abundance 
of aqueous vapor is driven off, but the galactin does not become trans- 
lucent and yellow till kept some time at 170°. The specific gravity of 
pure galactin is 0.969. It dissolves readily in oil of turpentine and olive 
oil. It does not combine with potash, nor form a soap. Its constituents 
are— 
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6 atoms carbon .5, or per cent. 
6 hydrogen « 
oxygen 


6.25 
being isomeric with Brazil wax, which does not, according to Mr. 
Brande, form a soap with potash. —Jb, 


On Diabetic Sugar, by 'T. Tuomson, M. D.—This sugar has been con- 
sidered as isomeric with starch sugar, though no accurate analysis of it 
has hitherto been made. ‘Taste sweet; color snow white ; melts at 239°; 
specific gravity after fusion, 1.56 at 65°; 100 parts of water dissolves 
198 parts of this sugar. Boiling water dissolves any quantity whatever. 
Soluble in alcohol. It crystallizes, but so irregularly, that the shape of 
the crystals has not been ascertained. After being dried in vacuo over 
sulphuric acid, it loses an additional atom of water if it be exposed to the 
temnerature of 212°, without losing weight. Its constituents were 
found, by analysis, to be— 

Carbon 37.23 
Hydrogen 7.07 
Oxygen 55.70 


100. 
These proportions lead to the following formula : 
12 atoms Carbon = 9. or percent. 38.09 
13 atoms Hydrogen = 1.625 6,88 
13 atoms Oxygen = 13, 


23.625 100, 

By Dr. Prout’s analysis, starch sugar is C'2 H!4 O14, or it contains an 
atom of water more than diabetic sugar. When diabetic sugar is 
digested with oxide of lead, an insoluble tasteless brown powder is ob- 
tained, composed of 

Sugar -577 or 20.17 
Oxide of Lead 12.01 or 14K 3 = 42 
7.78 

It was obviously a compound of 1 atom of sugar with three atoms of 
oxide of lead. The sugar had lost 3 atoms of water, and had been con- 
verted into C!2 H1!° O19, which is the formula for common sugar: thus 
the 3 atoms of water had been replaced by 3 atoms of oxide of lead, —/d. 


Observations on some of the Products of the Action of Nitric Acid on 
Alcohol, by Gotvine Birp, M, D.—In this paper the author wished chiefly 
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to direct the attention of the Section to one or two substances produce, 
during the action of nitric acid on alcohol, and which he believed to have 
been hitherto overlooked. Dr, Golding Bird’s experiments were per- 
formed on the residue of the distillation performed in the pharmaceutical 
laboratory of Guy’s Hospital. It has been stated by most chemists, that 
this residue left in the retort contained oxalic acid, and that this sub- 
stance is a constant product of the process: this, however, appears from 
Dr. Bird’s experiments to be erroneous ; for on examining the fluid left in 
the retort, in which two gallons of alcohol and twenty-four ounces of 
nitric acid had been distilled until three pints were left, not a trace of 
oxalic acid was detected; and after a careful investigation, an organic 
acid was discovered, in considerable quantity, resulting from the decom- 
posing action of nitric acid on the spirit employed. This, from the 
experiments detailed in the paper, appears to be identical with an acid 
long confounded with the malic, and termed by the French chemists 
Oxalhydric acid, (Hydroxalsaure, and Zuckersiure of German writers, ) 
whose composition is represented by the formula, 3H, 4C, 60. This 
acid is invariably produced during the preparation of nitrous ether by the 
assistance of heat,—no oxalic acid being found as long as ether alone, or 
mixed with alcohol, distils over; but as soon as this product is mixed 
with aldehyd, decomposition of the oxalhydric acid occurs, and oxalic 
acid is ¢hen produced, Dr. Bird also stated, that, providing the process 
is stopped at the point directed in the Londen Pharmacopeia, the dis- 
tilled fluid is not aldehydiferous, which it is important to attend to, as 
the presence of a substance so pungent as aldehyd could not but be 
injurious in a fluid used so extensively in medicine for very opposite 
properties, as the spirits of nitrous ether. The production of aldehyd 
during the action of nitric acid on alcohol, has been noticed by Liebig in 
his excellent ** Hanwérterbuch von reinem und angewandtem Chemie,’’ 
now publishing. The only circumstance which Dr. Bird deemed novel, was 
the fact of the appearance of oxalic acid in the residual fluid, and of aldehyd 
in the distilled matter, being nearly simultaneous. As a teet for the pre- 
sence of aldehyd in spiritus etheris nitrici of commerce, the author proposed 
the addition of a weak solution of potass, which would produce a yellow 
tint if this substance were present. From the formation of that substance, 
termed aldehydharz by Liebig, when hyponitrous ether is prepared by Dr. 
Biack’s process in the cold, acetic acid appears in abundance after the 
process has been carried on for a few days, which is not the case when 
heat is employed. All these different products—aldehyd, oxalhydric, 
acetic, and oxalic acids—may be considered as so many results of the 
oxygenating action of nitric acid on alcohol in different degrees, which 
Dr. Bird demonstrated by the aid of the following table :— 
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Hydrogeu. | Carbon. | Oxygen. | 


Alcohol, 

Aldehyd, 

Oxalhydrie acid, 
Acetic acid, 

Oxalie acid, (4 atoms,) 
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From the numerous experiments detailed in the paper, the following 
were some of the inferences drawn by the author:—1. During the action of 
nitric acid on alcohol, no oxalic acid is formed as long as nitrous ether 
alone distils over. 2, That aldehyd is not produced, at least in any 
appreciable quantity, until oxalic acid appears in the retort, and the pro- 
duction of nitrous ether nearly ceases, 3. That during the preparation of 
nitrous ether in the cold, acetic acid is abundantly produced, and appears 
to replace the oxalhydric acid formed when heat is employed,—Dr. Bird 
also noticed, that in crystallizing the residual fluid in the retort, the first 
crop of oxalic acid crystals that appeared were of their ordinary form ; 
but that those produced by subsequent evaporation were in pearly scales, 
much resembling in form the double cyanides described by Dr. R. H. 
Brett, in the Philosophical Magazine,—some of which were exhibited by 
Mr. West to the Section this morning.—J6, 
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